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A  STUDY  OF  THE  INFECTIONS.* 
BY  ALGERNON   T.  BRISTOW,  M.D., 

OF  BROOKLYN,  NEW  YORK. 
Clinical  Professor  of  Surgery  at  the  Long  Island  College  Hospital. 

Hospital  laboratories  have  for  many  years  devoted  their 
energies  to  the  study  of  morbid  tissues,  but  only  occasionally 
to  the  bacterial  origin  of  the  infections.  The  desultory*  work 
which  has  been  done  has  been  in  a  few  large  hospitals  con- 
nected with  teaching  institutions  and  a  few  otliers  with  ample 
means  and  a  large  laboratory  staff.  The  study  of  infections 
from  the  bacteriological  standpoint  has  not  received  the  im- 
portance which  it  deserves.  With  the  discoveries  of  Sir 
Almeroth  Wright,  however,  and  application  of  his  principles 
to  the  creation  of  an  artificial  immunity  in  individual  in- 
fections, the  bacteriolog}'  of  surgical  diseases  assumes  new 
significance. 

Important  as  the  study  of  tissues  undoubtedly  is.  par- 
ticularly from  the  diagnostic  standpoint,  the  study  of  the 
infections  assumes  at  least  equal  importance,  more  particu- 
larly, however,  from  the  viewpoint  of  therapeutics  which  is. 
after  all,  the  goal  of  our  art.  The  chief  reason  for  the 
relative  neglect  of  this  important  branch  of  hospital  work 
has  been,  no  doubt,  the  enormous  amount  of  time  which 
such  investigations  require.  The  average  hospital  pathologist, 
sometimes  paid,  more  often  unpaid,  has  quite  enough  to  occupy 
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himself  with  the  tedious  preparation  of  morbid  tissues  for 
the  final  judgment  of  the  microscope  without  dabbling  in  the 
mazes  of  bacteriological  work.  If  this  branch  of  patholog>' 
is  to  receive  the  attention  which  its  importance  deserves,  we 
shall  have  to  add  to  our  hospital  staff  a  paid  bacteriologist, 
who  shall  have  nothing  else  to  occupy  his  time  save  the 
hunting  down  of  infection  and  the  making  of  vaccines.  From 
the  writer's  experience  of  more  than  three  years  with  vac- 
cines, it  is  his  opinion  that  Wright's  work  has  added  a  most 
valuable  weapon  to  our  armamentarium  against  disease.  We 
have  only  begun  to  know  how  to  use  bacterial  products.  We 
are  but  on  the  threshold  of  our  investigations  into  the  prob- 
lems which  are  involved  in  the  production  of  artificial  im- 
munity. Antisepsis  and  asepsis  secured  us  to  a  wonderful 
degree  against  wound  infections  following  the  surgeon's  knife. 
Wright's  methods  promise  a  victory  over  primary  infections 
against  which  our  only  remedies  hitherto  have  been  incision, 
drainage,  and  the  natural  resistance  of  the  patient,  which  has 
too  frequently  proved  insufficient  to  the  task. 

A  case  of  primary  infection  which  occurred  in  the  writer's 
service  two  years  ago  emphasized  most  strongly  the  prime 
importance  of  the  fact  that  in  each  infection  the  bacterio- 
logical source  should  be  traced.  The  case  has  been  published 
in  full  in  the  Ne^v  York  State  Journal  of  Medici  tic,  but  may 
be  briefly  referred  to  here. 

In  March.  1909.  an  Italian  came  into  the  writer's  service  at 
the  Long  Island  College  Hospital  with  a  sinus  leading  down  to 
some  carious  bone  at  the  angle  of  the  jaw.  No  cultures  were 
taken  previous  to  operation,  and  there  was  nothing  to  indicate 
the  presence  of  an\'thing  unusual.  Operation  was  done  and  the 
carious  bone  removed.  The  reaction  to  operation  was  somewhat 
•icvere  but  subsided  and  the  sinus  closed  without  incident,  nor 
was  th^re  ever  any  serious  infection  of  the  face.  A  week  subse- 
quent to  the  operation  the  man  began  to  complain  of  atrocious 
pains  in  the  calves  of  the  legs.  Finally  it  wa*  evident  that 
an  absres^  had  formed  in  the  left  calf,  and  it  was  opened 
and    found    to    contain    grumou«    bloody    pus.      Through    the 
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courtesy  of  the  Hoagland  Laboratory,  cultures  from  the  pus 
were  taken  at  the  time  of  the  drainage.  Subsequently  a 
similar  suppurative  process  occurred  in  the  right  forearm. 
The  infecting  organism,  to  the  astonishment  of  everj'body 
concerned,  proved  to  be  that  of  glanders,  of  which  the  patient 
had  not  a  single  symptom.  There  were  no  farcy  buds,  no  nasal 
discharge,  nothing  save  the  suppurative  processes  in  the  left  leg 
and  right  arm,  which  did  not  differ  from  ordinary  metastatic 
foci,  excepting  the  grumous  character  of  the  pus,  which,  while  a 
feature  of  the  suppuration  of  glanders,  also  occurs  in  other  in- 
fections, being  ordinarily  simply  an  evidence  of  a  low  grade 
of  resistance  on  the  part  of  infected  tissues. 

Time  does  not  here  serve  to  go  into  the  case  at  length.  It 
was  fully  reported  in  the  May,  1910,  number  of  the  New  York 
State  Journal  of  Medicine  by  the  writer,  the  laboratory  work 
being  described  by  Dr.  Benjamin  White,  the  director  of  the 
Hoagland  Laboratory.  Suffice  it  to  say  that  the  organism  gave 
the  Strauss  reaction  with  guinea  pigs  and  agglutinated  known 
cultures  of  the  Bacillus  mallei.  An  autogenous  vaccine  was  made 
from  the  patient's  own  organism.  He  recovered  after  an  illness 
of  five  months,  and  when  last  heard  from  had  remained  well. 
He  had  worked  along  shore  previous  to  his  illness,  but  had  not 
been  especially  in  contact  with  horses.  Every  effort  was  made  to 
trace  the  source  of  his  contagion  but  without  success.  One  thing 
was  certain — he  had  glanders. 

This  case  is  mentioned,  not  only  on  account  of  its  interest 
because  of  the  therapeutic  success  attending  treatment,  but 
also  because  it  emphasizes  in  a  particularly  striking  manner 
the  necessity  and  the  value  of  bacteriological  work  in  con- 
nection with  the  infections.  Had  it  not  been  for  the  friendly 
aid  of  the  Hoagland  Laboratory  this  man  would  have  been 
treated  as  an  ordinary  case  of  metastatic  abscess  and  many 
persons  placed  in  great  danger.  With  the  possible  exception 
of  the  bacillus  of  pest  there  is  no  organism  which  has  claimed 
so  many  laboratory  victims  as  Bacillus  malh-i.  True,  we 
ought  always  to  exercise  the  greatest  precautions  in  treating 
all  infections,  but  when  (he  treatment  extends  over  weeks  and 
dailv  dressings  are  required,  vigilance  is  too  often  relaxed. 


436  ALGERNON  T.  BRISTOW. 

with  results  wiiich  are  unpleasant  with  ordinary  infections, 
but  which  might  be  deadly  with  so  terrible  an  infection  as 
that  of  glanders. 

During  the  fall  of  1910  the  Directors  of  the  Hoagland 
Laboratory  offered  to  put  at  the  disposal  of  the  Long  Island 
College  Hospital  the  services  of  Mr.  H.  \V.  Lyall  for  bac- 
teriological research  into  the  origin  of  all  surgical  infections 
treated  in  the  hospital.  Tliis  offer  was  gladly  accepted,  and 
the  cases  here  analyzed  were  those  which  came  under  the 
charge  of  the  writer  the  past  winter,  together  with  a  few- 
others  from  the  other  operations  in  the  hospital.  A  number 
of  times  Mr.  Lyall  went  with  the  writer  to  the  Kings  County 
Hospital  for  similar  investigations,  and  a  few  cases  from 
that  hospital  are  included  in  this  report.  The  period  of 
observation  has  been  too  short  and  the  cases  too  few  yet 
for  our  records  to  be  more  than  suggestive.  If  attention 
is  called  to  the  great  importance  of  this  work  so  that  it 
becomes  a  part  of  the  hospital  routine,  which  is  not  at 
present  the  case,  the  writer  will  feel  that  something  has  been 
accomplished. 

BACTERIOLOCIC.\L  ROUTINE. 

CoUecling  of  Material. — The  following  rules  were  observed : 

(a.)  Apply  no  germicides  to  an  open  lesion,  or  if  such  substances 
^ave  been  applied  wash  with  sterile  water  and  wait  at  least  two  hours 
before  taking  specimen. 

(b.)  Avoid  contamination  either  from  the  person  of  the  operator, 
instruments   and   supplies,   the   patient,   or   his   environment. 

(c.)  Discard  the  first  or  top  pus.  Take  the  specimen  from  the  depths 
of  the  lesion,  thus  avoiding  dead  or  attenuated  organisms. 

(d.)  Make  inoculating  smears  upon  the  surface  of  at  least  two 
l^ffler  blood-serum  slants. 

(e.)  Avoid  exposing  the  cultured  material  to  extremes  of  heat  or 
cold  and  delay  in  incubator. 

(/.)  Make  at  least  two  smears  upon  glass  slides  and  fix  by  gentle 
heating. 

The  only  addition  to  these  procedures  is  in  the  case  of  lesions  whose 
cause  is  known  or  suspected  to  be  a  very  delicate  organism,  i.e.,  influenza 
bacillus,  gonococcus,  etc..  when  media  richer  in  animal  p'-oteid  is  supplied, 
such    as  blood   or   a.scitic   af:ar. 

Laboratory  Procedure. — When  the  specimen  rcnches  the  laboratory 
it  n^cs  through  the  following  routine : 
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(a.)  Stains — Gram's  method  and  with  Loffier's  alkaline  blue  and 
in  certain  cases  an  acid  fast  stain.  This  serves  as  an  inventory  and  an 
attempt  is  made  to  recover  from  the  plates  all  organisms  thus  demonstrated 
in  the  exudate. 

(b.)  Plates  are  prepared  of  suitable  media,  the  usual  one  glycerin 
agar.  The  laboratory  custom  in  plating  is  the  use  of  the  ordinary  streak 
or  the  Conradi  method. 

(c.)  Incubation  of  the  plated  material  at  incubator  (37.5°  C.)  and  at 
room    temperature. 

(d.)  Under  certain  circumstances  anaerobic  conditions  are  supplied. 

{e.)  Study  of  and  fixings  from  the  colonies  developed  on  the  plates 
and  isolation  in  pure  culture. 

(f.)  Identification  of  species  by  the  use  of  differential  media,  animal 
inoculation,  and  immunity  reactions.  Blood  cultures  are  made  through 
an  incision  of  the  properly  sterilized  skin  over  the  median  basilic  vein. 
The  blood  is  either  immediately  placed  into  the  culture  medium  or  first 
introduced  into  an  isotonic  and  decalcifying  solution.  The  latter  method 
is  used  if  culture  material  is  not  available  at  the  bedside.  For  inoculation, 
S  c.c.  of  blood  are  placed  into  at  least  100  c.c.  of  fiuid  medium  and  the  re- 
maining 5  c.c.  of  blood  are  distributed  in  plates.  The  fluid  medium  most 
used  is  neutral  broth.  Under  certain  conditions  dextrose  broth,  lactose 
bile,  ascitic  broth,  and  neutral  broth  to  which  calcium  carbonate  has  been 
added  are  used.  The  plate  medium  ordinarily  used  is  plain  agar  to  which 
may  be  added  ascitic  fluid  or  other  enriching  material. 


During  the  winter  there  were  108  cases  of  infection 
examined  for  the  writer  at  the  Hoagland  Laboratory.  The 
cases  of  ruptured  appendix  were  not  here  included,  some 
thirty  in  number,  as  the  resulting  cultures  were  so  rich  in 
intestinal  flora  that  conclusions  as  to  the  infection  were  not 
of  much  value.  Intestinal  or  sewage  streptococci  were  quite 
common.  The  colon  bacillus  was  invariably  found,  not  often 
in  pure  culture.  The  first  place  among  the  llora  of  the 
intestine  in  appendical  infections  must  always  be  given  to 
the  colon  group.  It  occurred  in  over  90  per  cent,  of  the 
cases.  After  that,  to  the  streptococcus.  We  know  little  as 
yet  about  the  varieties  of  the  streptococci.  There  is  one 
variety,  however,  the  individual  cocci  rather  small  ami  clear 
cut,  occurring  in  chains  of  five  or  six  members  and  deeply 
stained,  which  is  always  associated  with  a  virulent  infection. 
Shorter  chains  of  four  or  five  members,  the  individual  cocci 
rather  large,  have  never  been  ob.served  as  associated  witii  the 
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severe  t>'pes  ot  inflammation.  The  io8  cases  which  we 
analyzed  have  been  classified  according  to  the  infecting 
organism,  and  occurred  as  follows: 

Staphylococcus  aureus,  pure  culture 25 

Staphylococcus  aureus,   mixed    18 

Streptococcus  pyogenes,  pure  culture    ....  22 

Streptococcus  pyogenes,   mixed    13 

Staphylococcus  albus,  mixed   6 

Colon,  pure  (not  including  appendix  cases)  11 

Colon,    mixed    i 

Pneumococcus,  pure   11 

B.  Friedlander,  mixed   2 

Pyocyaneus,   pure    i 

Pyocyancus,  mixed   3 

Diphtheroid,  pure   t 

Diphtheroid,   mixed    22 

The  apj>earance  of  a  bacillus  closely  resembling  the  Klebs- 
Lofllcr  bacillus  so  frequently  in  22  per  cent,  of  the  cases  is 
perhaps  the  most  interesting  observation  in  this  short  series 
of  cases.  It  occurred  once  in  pure  culture  in  a  granulating 
sinus  of  the  thigh,  following  an  operation  for  necrosis; 
twelve  times  in  association  with  the  Staphylococcus  aureus; 
twice  with  Staphylococcus  albus,  both  times  in  acne  cases; 
once  in  conjunction  with  the  Streptococcus  pyogenes  and 
aureus;  once  with  Bacillus  coli  and  a  sewage  streptococcus. 
It  also  occurred  in  the  medical  wards  with  mild  cases  of 
sore  throat  not  accompanied  by  exudate  or  any  serious  con- 
stitutional disturbances.    One  case  is  typical  of  all,  as  follow^s: 

J.  !•".  recovered  from  typhoid  fever,  complained  of  sore 
throat.  No  exudate.  Cultures  from  swab  could  not  be  dis- 
tinguished from  true  Klebs-Lofflcr  bacilli.  Xeisser  granules 
found.  Not  pathogenic  to  animals.  Guinea-pig  inoculated  intra- 
pcritoneally  after  an  interval  of  two  weeks  in  good  health ; 
autopsied ;  adrenals  clear;  no  adhesions;  everything  normal. 
This   man   was   quarantined    for   two   months  by   the   l)oard   of 
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health.  During  this  interval  he  had  no  sore  throat.  This  mild 
sore  throat  appeared  in  five  post-t>-phoidal  cases  all  in  the  same 
ward.  In  no  case  was  the  culture  to  be  distinguished  from 
the  true  Klebs-L5ffler,  neither  was  it  considered  to  be  a  non- 
virulent  diphtheria  organism.  Occurring  in  twenty-two  cases 
of  mixed  infection  it  cannot  be  said,  so  far  as  was  known, 
to  have  added  to  the  severity  of  the  case.  It  was  most 
frequently  associated  with  aureus  (12  cases),  next  in  frequency 
with  the  streptococcus  (5  cases).  Dr.  C.  F.  Garside  of  the  Hoag- 
land  Laboratory  writes  as  follows  concerning  the  classification 
of  this  organism : 

Pseudodiphtheria  Organisms. — The  following  tentative  classification 
of  the  diphtheria  and  diphtheria-like  organisms  has  been  adopted  by  the 
laboratory : 

1.  True,  virulent  Klebs-Loffler  bacilli. 

2.  Avirulent  Klebs-Loffler  bacilli. 

3.  Hofmann's  pseudodiphtheria  bacillus. 

4.  Bacillus  xerosis. 

5.  Diphtheroids :  Organisms  which  resemble  the  true  diphtheria 
bacillus  in  the  following  essential  features :  gram  positive,  non-motile, 
non-sporulating  bacilli  which  show  a  parallelism  in  their  arrangement  in 
smeared  preparations  and  which  fail  to  take  the  alkaline  methylene  blue 
stain  in  one  or  more  areas  of  their  protoplasm,  i.  e.,  beading  or  barring. 
These  organisms  differ  from  types  Nos.  3  and  4  in  their  sugar  reactions. 
Diphtheroids  may  be  divided  into  the  virulent  and  the  avirulent.  The 
metho<is  used  for  differentiating  these  classes  are,  first,  pathogenicity  to 
guinea  pigs,  and,  second,  fementative  reactions  upon  various  sugars. 

1.  Animal  pathogenicity :  The  avirulent  Klebs-Loffler  bacillus  can 
be  differentiated  from  the  avirulent  diphtheria-like  organisms  by  its  reac- 
tion on  carbohydrates,  notably  its  ability  to  ferment  dextrin.  The 
virulent  true  Klebs-Loffler  bacillus  can  be  separated  from  the  virulent 
diphtheroids  by  animal  inoculation,  first  protecting  the  experimental 
animal  by  immunizing  it  with  diphtheria  antitoxin,  or  by  mixing  the 
inoculating  dose  with  diphtheria  antitoxin.  In  either  case  the  animal 
will  survive  inoculation  with  diphtheria  bacilli,  but  will  not  be  protected 
from  the  virulent  diphtheria-like  bacilli. 

2.  Fermentative  reactions:  Under  ideal  conditions  distinct  differences 
are  brought  out  by  this  method,  but  certain  variations  in  the  reactions 
of  the  same  strains,  because  of  varied  conditions,  little  understood  and 
difficult  to  control,  have  cast  some  doubt  upon  the  advisability  of  accept- 
ing such  evidence  as  final.  Consequently  we  rely  upon  the  evidence 
supplied  by  animal  inoculation  of  differentiation  between  the  true  Klebs- 
Lofller  bacillus  and  its  allied  forms.  For  the  present,  the  classification 
of  the  diphtheria-like  organisms  and  the  avirulent  true  Klebs-Liitfler 
liacillus  is  based  on  their  fermentative  reactions  ami  their  cultural  char- 
acteristics. 


440 


ALGERNON  T.  BRISTOW. 


The  importance  of  making  the  distinction  between  true 
Klebs-Loffler  bacilli  and  the  diphtheroid  group  cannot  be 
overestimated.  A  hospital  staff  could  easily  get  panic-stricken 
if  the  diphtheroids  were  not  differentiated  as  indicated.  In 
the  absence  of  the  clinical  signs  of  diphtheria  it  is  evident 
that  the  ordinary  board  of  health  methods  will  not  avail,  nor 
the  presence  of  the  Xeisser  granules,  sometimes  considered 
patliognomonic,  be  at  all  conclusive.  Tlie  only  trustworthy 
methods  of  differentiation  are  the  behavior  ui  the  two 
organisms  with  the  sugars,  plus  animal  inoculation. 

Four  of  the  post-typhoid  cases  having  diphtheroids  in 
the  throat  were  isolated  and  given  special  nurses,  also  isolated, 
for  long  jxTiods  of  time,  far  longer  than  was  necessar}'  to 
determine  the  exact  nature  of  the  organism.  The  hospital 
and  boards  o.'  health  must  always  err  on  the  safe  side.  At 
the  same  time  we  ought  to  recognize  the  fact  that  diphtheroids 
do  exist  which  are  non-pathogenic  and.  so  far  as  known, 
without  influence  on  wounds.  The  single  case  in  which  a 
pure  culture  of  diphtheroid  was  isolated  from  a  granulating 
sinus  recovered  without  any  untoward  symptom.  Further 
observations  on  the  behavior  of  this  organism  in  wounds 
and  its  influence  thereon  are  most  desirable. 

The  number  of  closed  infections  with  pure  cultures  of 
aureus,  streptococcus,  pneumococcus.  and  colon  bacillus  was 
of  great  interest.  It  was  impossible  to  trace  the  path  of  the 
infection  in  any  of  the  cases,  as  they  were  all  seen  late  in 
the  course  of  the  affection  when  a  definite  abscess  had 
developed,  and  it  was  nt^t  possible  to  discover  the  origin, 
whether  hacmatogenetic  or  by  the  l\nnTihrtt'r  naf]i<;  from  mouth, 
tonsil,  or  the  intestinal  tract. 

The  following  cases  of  aureus  infection  were  not  preceded 
by  abrasion  or  wound.  From  a  subdiaphragmatic  abscess  a  pure 
culture  of  aureus  was  obtained.  No  histcr)'  of  ulcer  of  the 
stomach  obtainable;  no  pleurisy.  Six  cases  of  prepatellar  bur- 
sitis were  treated  and  cultured.  Like  the  carbuncles  of  the  neck, 
of  which  there  were  five,  from  all  a  pure  culture  of  aureus  was 
obtained.     One  of  the  cases  of  prepatellar  bursitis  was  opened 
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early  before  sinus  formation.  The  swelling  was  of  two  weeks" 
standing.  There  was  no  abrasion  of  the  skin.  Pure  aureus  was 
obtained  from  the  abscess  cavity  when  opened.  A  case  of 
osteomyelitis  of  the  lower  end  of  the  tibia  in  a  child  of  twelve 
years,  of  unhealthy  appearance,  had  been  preceded  by  several 
aggravated  furuncles  of  the  face.  Cultures  obtained  from  the 
bone  abscess  when  opened  proved  to  be  aureus.  The  furuncles 
had  healed  at  this  time  and  could  not  be  cultured,  Many  cases 
of  osteomyelitis  are  said  to  be  preceded  by  tonsillitis.  It  is 
evident  that  in  all  these  cases  of  osteomyelitis  the  infection 
must  be  by  the  blood  stream  and  not  against  the  lymphatic 
current  by  way  of  the  lymphatics.  A  second  case  of  osteomyelitis, 
a  Brodie's  abscess,  was  as  follows : 

A  young  woman  of  twenty-five  years,  domestic,  came  under 
the  writer's  care  suffering  from  pain  in  the  lower  portion  of  the 
left  tibia  and  a  temperature  range  of  ioo°-i02°.  Eight  years 
previous  she  had  suffered  from  an  osteomyelitis  of  the  same 
tibia,  which  had  been  operated.  After  recovery  the  intervening 
years  had  been  free  from  illness  until  two  wrecks  before 
writer  saw  her.  The  Rontgen  ray  showed  a  shadow  at  the  lower 
end  of  the  tibia  about  four  inches  from  the  malleolus.  On  cut- 
ting down  on  this  spot  the  bone  percussion  note  was  dull,  and,  on 
trephining,  a  well  walled  off  abscess  cavity  was  found,  cultures 
from  which,  made  from  the  interior  of  the  bone  cavity,  proved 
to  be  mixed,  albus  and  streptococci  in  long  chains.  The  cavity 
was  filled  with  bone  wax  and  the  patient  made  a  good  recovery. 

It  is  difficult  to  trace  the  infection  in  this  case  or  to  see 
why  albus,  which  is  a  skin  organism,  should  have  gotten 
into  a  closed  bone  abscess  in  conjunction  with  a  streptococcus 
infection.  Moreover,  this  is  the  only  case  in  which  a  closed 
abscess  gave  a  mixed  infection.  It  is  possible  for  these 
organisms  to  have  remained  in  the  I)one,  from  time  of  the 
first  operation,  but  it  does  not  seem  likely  in  view  of  the 
rather  delicate  nature  of  both  organisms.  Aureus  has  been 
known  to  remain  viable  for  years,  but  so  far  as  the  writer 
knows,  not  albus  nor  the  streptococcus  group,  which  die 
rather  easily.  Tliree  aureus  abscesses  of  tinknown  origin 
were   opened.      One    of    these    was    inguinal,    ii<>    injiiry.    ii«t 
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urethritis:  swelling  of  two  weeks'  duration  drained;  culture, 
aureus.  A  second  abscess,  subfascial,  not  associated  with  sore 
throat  nor  tonsillitis,  was  opened  at  the  angle  of  the  jaw 
and  proved  to  be  also  aureus.  There  was  no  carious  bone 
nor  dental  caries  in  connection  with  this  case.  The  proximity 
to  the  mouth  suggests  a  lymphatic  course  for  the  infection. 
A  most  interesting  case  was  as  follows : 

The  writer  saw  in  consultation  a  man  fifty-seven  years  of 
age  with  the  following  history:  He  had  been  treated  for  two 
weeks  by  his  brother,  a  physician,  for  grippe.  He  had  a  chill, 
fever  to  103°,  malaria.  Later  pain  in  the  right  wrist,  some 
swelling,  then  pain  in  the  region  of  the  right  hip.  oedema,  swelling. 
An  exploring  syringe  revealed  the  presence  of  an  abscess  under 
the  fascia  lata,  which  was  drained,  cultured,  and  proved  to  be 
pure  aureus.  It  is  difficult  to  trace  the  origin  of  this  infection. 
The  patient  made  a  good  recovery  and  never  showed  any  evidence 
of  infection  elsewhere.  The  affected  wrist  suggests  a  haemato- 
genetic  origin,  but  it  was  not  possible  to  say  that  there  had  been 
an  endocarditis,  and  in  view  of  the  extremely  fatal  character  of 
endocardial  infection  of  the  aureus  type,  the  inference  is  that 
no  endocarditis  had  preceded  the  attack. 

A  somewhat  similar  case  to  this  treated  by  the  writer  occurred 
in  the  person  of  a  lady,  who  for  three  weeks  previous  to  her 
coming  under  the  care  of  the  writer,  had  recurrent  attacks  of 
what  was  diagnosed  as  PfeifFer's  glandular  fever.  The  attack 
had  also  been  called  grippe.  Each  of  the  weekly  attacks  had 
been  preceded  by  chill,  fever,  malaria :  the  last  by  some  swelling 
in  the  neck  anterior  to  the  left  sternomastoid  muscle.  This  finally 
proved  to  be  an  abscess  underneath  the  deep  fascia  of  the  neck 
antl  was  draincrl.  A  streptococcus  was  cultured  from  the  pus, 
l)ut  was  a  slow  grower,  not  showing  any  growth  until  the  fifth 
day.  This  lady  developed  a  soft  murmur  at  the  aortic  orifice, 
developed  septic  wrists  and  knee,  had  three  convulsions,  although 
the  urine  was  negative,  but  finally  recovered  after  the  use  of 
a  vaccine  which  was  not  autogenous  but  came  from  the  organism 
of  another  patient. 
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Abscesses  occurring  in  post-typhoid  are  usually  found  to 
contain  typhoid  bacilH  in  pure  cuhure.  This  is  not  always  the 
case,  as  the  following  case  shows  : 

A  patient  in  the  fifth  week  of  typhoid,  convalescent,  developed 
an  abscess  at  the  right  wrist,  an  abscess  of  the  left  leg,  an  abscess 
in  both  arms.  Cultures  taken  from  these  abscesses  proved  to  be 
aureus,  streptococcus,  and  diphtheroids.  From  a  tubercular 
sinus  of  the  neck  exactly  the  same  organisms  were  recovered, 
although  the  patients  were  in  different  wards  and  under  different 
house  officers  and  nurses.  The  streptococcus  occurred  in  pure  cul- 
ture 22  times,  but  was  by  no  means  always  of  equal  virulence.  In 
one  case  after  a  pin  prick,  the  cellulitis  started  in  a  few  hours 
and  involved  the  lymphatics  to  the  shoulder  in  48  hours. 

One  curious  case  of  streptococcic  infection  was  as  follows : 

A  negro  came  into  the  writer's  service  in  the  Kings  County 
Hospital  with  a  swelling  of  the  axilla  and  upper  arm.  His  story 
was  that  his  employer  had  been  operated  upon  at  home  for  an 
abscess  of  the  arm  and  he  had  cleaned  up  the  room  after  the 
operation.  The  following  day  he  complained  of  pain  and  swelling 
in  the  right  arm  and  came  to  the  hospital  for  treatment.  The 
hand  was  carefully  examined  for  a  scratch  or  abrasion  of  any 
kind,  but  none  was  discovered,  nor  was  the  hand  affected  at 
any  time,  the  infection  being  restricted  to  the  area  above  the 
elbow.  Drainage  showed  a  pure  culture  of  the  streptococcus. 
Another  abscess  of  the  axillary  fossa  without  history  of  injury 
or  abrasion  showed  a  pure  culture  of  streptococcus  in  short  chains. 

The  most  likely  source  of  contagion  in  abscesses  of  this 
type  and  in  perhaps  all  subcutaneous  abscesses  not  of 
traumatic  origin  is  in  an  infected  sweat  gland  or  hair  follicle. 
There  was  no  evidence  in  any  of  the  cases  beyond  conjecture 
that  either  of  these  was  the  starting  point  of  the  infection. 

Two  cases  of  streptococcic  infection  occurred  in  fractures. 
The  first  was  in  the  writer's  service  at  St.  John's  Hospital  and 
was  subsequent  to  the  applicntion  of  a  Lane  plate  for  bad  oblique 
over-riding  fractm-e  of  tibia  and  (ibula,  with  great  displacement. 
The  wrifrr  bas  used  the  I.anr  pl.ile  in  nine  rases  during  the  past 
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winter  with  good  results,  except  in  this  case,  which  he  relates 
in  order  that  it  may  at  least  ser^T  as  a  warning  against  the 
indiscriminate   use   of    the   open    method    in   this    treatment   o 
fractures.     The  subject  of  the   fracture   was  a  young  man  of 
alcoholic  habits,  who  received  the  injury  as  a  result  of  an  auto- 
mobile accident.     The  case  was  ideal  for  the  open  method,  as 
the  bones,  when  reduced  could  not  be  held  but  slid  past  each 
other   with   much   over-riding.     The  operative    field   was   most 
carefully   prepared   Usict   after   the   usual    method.      After   the 
patient  was  in  the  operating  room,  the  leg  was  painted  with 
tincture  of  iodine,  which  was  allowed  to  dry.     Every  one  con- 
nected with  the  operation  wore  rubber  gloves.    There  was  very 
little  handling  of  the  tibia  to  which  the  Lane  plate  was  secured 
resulting  in  perfect  apposition.     The  fascial  wound  was  closed 
with   catgut,   the   skin   with   silkworm   gut.   a   dressing   applied 
and  a  plaster  case.    The  wound  showed  evidence  of  infection  on 
the  second  day  and  a  window  was  cut  in  the  case,  the  sutures 
removed,   and   pus    found   which   was   of   streptococcus   origin. 
Everv   eflort  was   made  to  trace  the  error  in   technic  if  any 
The 'gauze,  the  suture   and  ligature   n^.aterial   were  tested   and 
the   samples  taken  shown  to  be  sterile.     The  nasal  cavities  of 
every   one   concerned   in   the   operation    were   cultured   and    no 
streptococci   found.     There  was  not  another  streptococcus  case 
in  the  hospital,  and  the  writer  went  straight  from  the  operating 
room  of  this  hospital  to  another  hospital  and  did  three  operations, 
one  a  gastro-enterostomy.  all  of  which  recovered  with  primary 
union.     Drs.  Avery  and  Garside  of  the  Hoagland   Laboratory 
made  every  efT.^rt  to  hunt  down  the  source  of  contagion  but 
failed.     The  patient  ran  the  gauntlet  of  prolonged  suppuration, 
multiple  incisions,  necrosis,  and  is  now.  five  months  after  the 
operation,  just  beginning  to  get  union.     Was  the  source  of  this 
infection  hxmatogenetic  ?    In  view  of  the  many  cases  of  closed 
infection  which  occurred  in  this  series  without  the  intervention 
of  any  injury,  we  cannot  absolutely  deny  the  possibility  that  an 
operation  wound  may  become  infected  from  witliin  and  not  from 

without. 

The  other  streptococcus  infection  occurred  secondarily  in  a 
compound  fracture  of  the  tibia,  which  had  been  wired  at  the 
Coney  Island  Hospital.  Three  months  afterward  the  attending 
surgeon   did    an    operation    for   the   removal   of   some   necrosed 
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bone.  This  was  followed  by  a  rise  in  temperature  and  evi- 
dences of  severe  infection.  The  writer  sav/  the  case  the  week 
after  the  operation  for  necrosis,  and  on  examining  the  patient's 
heart  found  a  soft  blowing  murmur.  Diagnosis,  septic  endo- 
carditis, probably  of  streptococcic  origin.  Blood  culture  showed 
100  colonies  of  streptococci  to  the  cubic  centimetre.  In 
spite  of  treatment  by  vaccines  and  antistreptococcic  serum  this 
patient  died.  No  cultures  were  taken  from  the  wound  prior 
to  the  second  operation.  The  writer  desires  to  make  the  point 
that  this  should  have  been  done,  and  immunizing  doses  of  the 
organism  found  and  given  prior  to  the  second  operation.  It 
is  evident  that  a  bacteriological  examination  of  the  old  wound 
prior  to  operation  might  have  served  to  put  the  surgeon  on  his 
guard  and  might  have  avoided  a  catastrophe. 

Seven  cases  of  puerperal  infection  occurred  in  this  series 
of  cases,  of  which  four  were  of  pure  streptococcic  origin.  In 
these  four  cases  blood  cultures  were  taken  and  streptococci 
recovered  as  follows : 

A.  T.,  January  12.  Induced  abortion;  culture  shows  long 
chain  streptococci,  200  colonies  in  0.5  c.c.  of  blood ;  death. 

Mrs.  E.,  puerperal  sepsis  eighth  day ;  blood  culture ;  strepto- 
cocci in  long  chains;  12  colonies  in  2  c.c.  of  blood.  Culture 
from  cervix  streptococci.  An  autogenous  vaccine  was  made 
for  this  case  and  she  recovered  but  developed  a  deep  abscess  of 
the  right  hip,  subfascial,  running  in  the  direction  of  the  thyroid 
foramen.  This  was  drained,  and  cultures  taken  proved  to  be 
streptococcic  in  character.  Ten  days  after  drainage  she  again 
developed  an  evening  rise  in  temperature.  Careful  examination 
showed  no  retained  pus,  no  abscess  or  evidence  of  inflammatory 
process  in  the  pelvis.  She  again  received  an  autogenous  vaccine 
and  the  temperature  fell  to  normal,  after  which  she  recovered. 
This  is  the  second  case  of  abscess  of  the  upper  thigh  occurring 
secondary  to  a  puerperal  infection  observed  by  the  writer 
lately.  It  is  possible  that  it  is  of  lymphatic  origin  via  the  lymph- 
atics which  accompany  the  obturator  artery  and  vein  into  tiie 
pelvis. 

Case  IV. —  Induced  abortion  six  weeks  previous.  Patient 
seen  by  family  physician  one  week  after  the  operation  for  abor- 
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tion;  temperature  104°;  had  been  told  by  "operator"  that 
she  had  grippe.  Sepsis  six  weeks'  duration;  no  phlegmon. 
Seen  then  by  writer.  .Marked  endocardial  murmur.  Pelvis 
clear.  Septic  wrists  and  knees,  chills;  temperature  102°-I04°. 
Blood  culture  showed  numerous  streptococci,  colonies  not 
counted.  The  administration  of  a  polyvalent  vaccine  (Van 
Cott's  formula)  and  subsequently  an  autogenous  vaccine  fol- 
lowed by  a  remission  of  all  the  symptoms.  A  week  later,  how- 
ever, patient  embolized  her  left  middle  cerebral  and  also 
developed  septic  infarcts  in  both  lungs  and  died. 

The  three  cases  of  mixed  infection  were  as  follows : 

Peritonitis  following  abortion.  Death.  Swabs  from  peri- 
toneal cavity  at  autopsy  showed  streptococci  of  the  large  variety, 
the  chains  occurring  end  to  end,  probably  the  intestinal  strep- 
tococci and  diphtheroids  developing  in  a  very  delicate  growth 
on  the  culture  medium. 

Case  II. — Mixed  infection,  puerperal  sepsis  following  de- 
livery by  students.  Staphylococcus  aureus,  albus,  and  Strepto- 
coccus longus.     Recovery. 

Case  III. — Sepsis  following  delivery;  brought  to  the  hos- 
pital. No  blood  culture ;  vaginal  swab  showed  colon  and  albus. 
Recovery. 

Of  these  seven  cases  all  were  streptococcic  in  type  except" 
one  in  which  only  colon  and  albus  were  found.  This  was  of 
mild  type.     Six  of  the  cases  were  induced  abortion. 

The  pneumococcus  in  pure  culture  was  usually  found  in 
the  empyemas,  when  there  was  an  intercurrent  or  preceding 
pneumonia.  There  were  four  cases  of  special  interest  of 
pneumococcus  infection  in  cases  not  empyema. 

Case  I. — A.  B.,  Kings  County  Hospital.  Dry  pleurisy,  right 
side,  followed  by  a  painful  swelling  at  the  region  of  the  right 
sternoclavicular  joint  which  appeared  quite  rapidly.  Pus  from 
the  drainage  operation  showed  a  pure  culture  of  the  pneumo- 
coccus. 

Case  II. — Pneumococcus  infection  of  the  right  knee-joint. 
This  was  a  man  in  the  Kings  County  Hospital  who  came  into 
the  service  after  an  illness  of  two  weeks.  His  account  was 
that   the   right   knee   became  swollen   and    painful   after   a   fall 
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which  did  not  bruise  the  knee  or  break  the  skin.  Patient  thought 
he  had  rheumatism.  Examination  showed  a  much  swollen  knee- 
joint  full  of  fluid;  temperature  ioi°-i04°.  Aspiration  proved 
the  contained  fluid  to  be  pus.  Culture  showed  a  pure  pneumo- 
coccic  infection;  no  pneumonia;  no  pleurisy.  The  Mayo 
operation  done  for  drainage.  Pus  found  to  have  escaped  from 
the  capsule  into  the  intermuscular  planes.  Attempts  to  save 
the  limb  in  vain  and  patient  died. 

Case  III. — Compound  fracture  of  the  head  of  the  humerus 
in  a  stout  woman  of  forty-eight  years,  Kings  County  Hospital. 
Wound  enlarged;  head  and  shaft  joined  by  Lane  plate.  In- 
fection, pneumococcus,  drainage.  This  patient  did  well  for  a 
time,  but  the  arm  was  subsequently  removed  at  the  shoulder  for 
a  renewal  of  the  infection  by  the  writer's  successor  in  the 
service. 

Case  IV. — Pneumococcic  conjunctivitis,  contracted  from 
patient's  daughter  and  when  first  seen  was  thought  to  be  of 
gonorrhoeal  origin.  Cultures  showed  a  pure  pneumococcic 
infection. 

All  the  cases  of  suppuration  in  which  the  pneumococcus 
was  found  were  of  a  severe  type.  The  empyemas  were 
classified  as  follows:  those  following  pneumonias,  in  all  but 
one  of  which  pure  cultures  of  the  pneumococcus  were  found. 
In  one  case,  that  of  a  child  who  came  to  the  hospital  with 
fluid  in  the  right  chest,  a  bronchopneumonia  had  been  present 
and  the  cultures  from  the  drainage  operation  showed  aureus 
and  diphtheroids,  the  former  predominating.  An  empyema 
said  to  have  followed  an  attack  of  influenza  was  aspirated, 
but  cultures  from  the  aspirated  fluid,  though  this  was  turbid, 
remained  sterile.  Resection  of  a  rib  was  done  for  free  drain- 
age. Cultures  from  tlie  drains  gave  a  Gram  negative  bacillus 
which  proved  to  be  Friedlander.  This  patient  died.  The 
drained  fluid  was  thin  and  bloody. 

An  interesting  case  of  encysted  empyema  was  that  of  a 
patient,  a  man  fifty  years  of  age,  with  cough  anil  expectoration 
suggesting  tuberculosis.  No  tubercle  bacilli,  however,  were 
ever  found  in  his  sputum  though  frequently  sought  for,  but 
numerous  streptococci.    The  \'on  Pirquet  reaction  was  negative. 
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He  developed  an  encysted  pleurisy  just  posterior  to  the  angle 
of  the  scapula,  which  was  drained.  Cultures  taken  from  the 
drainage  showed  pure  streptococci.  /Uthough  perfectly  free 
drainage  had  been  provided,  patient  continued  to  run  an  evening 
temperature.  Finally  he  received  a  vaccine  made  from  his  own 
organism,  after  which  his  temperature  fell  to  normal. 

Five  cases  of  perinephritic  abscess  came  under  the  writer's 
observation  and  were  drained.  Four  of  these  were  pure 
aureus,  one  a  colon  infection.  On  the  contrary  all  of  five 
cases  of  unilateral  haematogenous  infection  of  the  kidney 
showed  pure  cultures  of  the  colon  bacillus,  the  cultures  being 
taken  from  the  small  abscesses  in  the  renal  cortex  after  hemi- 
section  of  the  kidney,  subsequent  to  the  nephrectomy.  No 
deductions  can  be  drawn  from  a  few  cases,  but  one  would 
naturally  expect  perinephric  abscesses  to  be  the  result  of 
colon  infection  rather  than  aureus,  owing  to  the  proximity 
of  the  colon.  In  the  infected  kidneys,  the  origin  was  clearly 
hxmatogenetic,  as  the  abscesses  occupied  the  location  of  the 
vascular  tufts.  This  variety  of  infection  is  probably  never 
the  result  of  an  ascending  infection  of  the  bladder,  the  symp- 
toms being  quite  different  from  and  far  more  severe  than 
a  simple  pyelitis  or  even  a  pyelonephritis. 

This  short  collection  of  cases  is  submitted  with  much 
diffidence.  Vet  few  in  number  as  are  the  cases,  the  labor 
involved  in  tiie  isolation  of  the  infecting  organisms  has  been 
very  great  and  has  consumed  much  time.  It  is  the  intention 
of  the  writer  to  continue  the  work  with  the  assistance  and 
collaboration  of  the  Hoagland  Laboratory.  In  course  of 
time  it  may  be  possible  to  make  conclusions  of  value.  It  is 
not  impossible  that  we  may  find  a  method  of  immunizing  a 
patient  against  infection  previous  to  operation  or  to  sterilize 
the  blood  current  and  tissues  after  infection  has  occtirretl. 
That  is  what  Khrlich  has  done  in  syphilis. 

The  writer  gratefully  acknowledges  the  assistance  of  Drs. 
White.  Avery.  Garside.  and  Mr.  A.  \V.  Lyall,  the  bacteriol- 
ogist to  the  Long  Island  College  Hospital,  without  whose  aid 
this  work  would  have  been  impossible. 
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The  topic  includes  a  consideration  of  the  propriety  of 
tapping  the  spinal  arachnoid  sac  in  any  region  of  the  cord 
below  the  midcervical.  For  emphasis,  the  conclusion  from 
these  studies  is  stated  at  the  very  start,  that  the  only  vertebral 
interspaces  through  which  puncture  of  the  subarachnoid  space 
can  be  made  with  practical  assurance  that  nerve  structure 
will  not  be  penetrated,  are  the  fourth  lumbar  and  the  lumbo- 
sacral, preferably  the  former.  This  statement  presupposes 
the  employment  of  a  correct  technic. 

Key  and  Retzius  ^  in  182S  published  extensive  studies 
of  the  subarachnoid  space.  They  injected  the  subarachnoid 
space  with  a  blue  color  fluid  and  then  made  frozen  sections 
of  the  cord.  They  state  that  the  anterior  subarachnoid  space 
of  the  cord  is  entirely  free  and  open,  but  that  the  posterior 
space  in  the  dorsal  region  is  divided  up  by  interrupting  mem- 
branes attached  in  the  lines  of  the  nerve-roots.  Their  only 
suggestion  of  an  adhesion  between  the  posterior  surface  of 
the  cord  and  the  arachnoid  membrane  is  contained  in  the 
following  words:  "At  the  lowest  part  of  the  cord  the  con- 
ditions change  essentially.  The  posterior  septum,  if  we  in- 
clude under  this  name  the  posterior  arachnoid  midmembrane 
and  trabeculcT,  is  usually  very  richly  developed  and  contains 
a  number  of  larger  anil  smaller  subarachnoid  spaces,  at  times 
breaking  up  into  a  thick  trabecular  network  which  occupies 
a  large  portion  of,  indeed  almost  the  whole,  space  behind  the 
cord  between  the  nerve-roots"   (Key  and  Retzius,  i,  p.  *)iV 
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They  describe  a  constant  valve-like  llap  in  the  upper  part  of 
the  anterior  subarachnoid  space  between  the  levels  of  the 
second  attachment  of  the  ligamentum  denticulatum  and  the 
fourth  cervical  nerves,  convex  upward,  which  permits  a  free 
flow  of  cerebrospinal  fluid  from  brain  to  cord  in  front  of  the 
ligamentum  denticulatum,  but  obstructs  the  free  passage  of 
cerebrospinal  tluid  from  cord  to  brain,  within  this  area. 
Propping-  has  proijoscil  thai  the  opening  and  closing  of  this 
valve  with  the  falling  and  rising  respectively  of  the  spinal 
fluid,  occasioned  by  the  respiratory  movements,  by  alternating 
a  greater  opening  for  ingress  of  cerebral  fluid  to  the  spinal 
subarachnoid  space,  with  a  smaller  opening  for  egress  of  the 
spinal  fluid  to  the  cranial  subarachnoid  space,  were  causative 
of  an  active  circulation  between  cranial  and  spinal  subarach- 
noid fluids. 

Quincke,''  and  Gerstenberg  and  Hein  "*  have  made  original 
anatomical  studies  of  the  spinal  cord.  Quincke  describes  the 
close  contact  of  the  spinal  arachnoid  with  the  dura  surround- 
ing it,  as  analogous  to  the  relation  between  adjacent  pleural 
or  peritoneal  surfaces.  He  describes  the  cauda  equina  as 
divided  into  two  lateral  halves  separated  by  a  mesial  cleft 
from  2  to  5  mm.  in  width.  This  corresponds  to  the  variety 
of  distribution  of  the  nerve-roots  of  the  cauda  equina  found 
in  Dissection  C  of  this  article.  The  conus  medullaris  in  very 
young  children  lies  lower  than  in  adults.  Quincke  says  in 
this  regard :  "  In  eight  cadavers  of  children  up  to  one  year 
of  age  I  found  the  end  of  the  conus  at  the  level  of  the  third 
lumbar  vertebra,  in  children  three  years  old  at  the  level  of  the 
second  lumbar  vertebra — only  once  in  a  four-year-old  child  at 
the  level  of  the  fourth  lumbar  vertebra." 

Gerstenberg  and  Hein  state  that  the  position  of  the  nerve- 
roots  of  the  cauda  equina  in  the  subarachnoid  space  is  variable, 
sometimes  the  roots  lying  close  to  the  posterior  and  lateral 
walls  and  again  nearer  the  anterior  wall.  They  give  as  the 
usual  condition,  that  in  which  the  nerve-roots  divide  into  two 
lateral  halves,  leaving  the  anterior  wall  of  the  space  free. 
They  describe  the  subarachnoid  space  of  the  spinal  region 
above  the  cauda  equina  as  divided  by  the  garland-shaped 
ligamentum  denticulatum  into  an  anterior  portion  and  a  pos- 


THE  ANATOMY  OF  SPINAL  PUNCTURE.  451 

terior  portion,  the  two  portions  communicating  with  each 
other  through  the  spaces  between  the  concavities  of  the  liga- 
mentum  denticulatum  and  the  arachnoid  sac.  Also  they  note 
the  presence  in  this  space  of  a  posterior  median  septum  in 
which  are  holes  affording  communication  between  the  two 
sides.  These  authors  have  described  the  extradural  veins 
within  the  spinal  canal.  Venous  arcades  cross  the  posterior 
surface  of  the  dura,  underlying  the  bony  arches,  so  that  the 
main  vascular  channels  posteriorly  are  out  of  the  line  of 
puncture.  Anteriorly  these  veins,  which  lie  on  the  posterior 
surfaces  of  the  bodies  of  the  vertebras,  are  much  larger  and 
more  numerous  than  the  posterior  ones.  With  their  con- 
dition of  distention  or  of  collapse  the  content  of  cerebrospinal 
fluid  in  the  subarachnoid  space  is  regarded  to  vary. 

]\Iagendie  ^  connected  a  tube  with  an  animal's  subarach- 
noid space  and  saw  the  cerebrospinal  fluid  rise  and  fall  in 
the  tube  synchronous  with  the  movements  of  respiration. 

Propping  brings  out  the  fact  that  the  fat  at  the  inter- 
vertebral foramina,  which  is  displaceable,  and  the  peridural 
veins  accommodate  the  changes  of  intradural  pressure. 

The  writer  has  observed  that  the  sizable  anterior  extra- 
dural veins  of  the  lumbar  region,  which  are  mesially  situated, 
occupy  exclusively  the  transverse  hollows  on  the  posterior 
surfaces  of  the  bodies  of  the  vertebrie  between  the  projecting 
upper  and  lower  bony  margins,  and  are  separated  from  the 
dura  by  the  posterior  common  ligament  of  the  spine,  which 
bridges  over  the  hollows.  Between  these  transverse  hollows, 
in  the  mesial  area  of  the  spine,  the  intervertebral  disks,  to- 
gether with  the  lipped  margins  of  the  adjacent  vertebn'e 
above  and  below,  form  projecting  surfaces  measuring  about 
three-fourths  of  an  inch  in  a  vertical  direction,  which  act  as 
piers  to  support  the  posterior  common  ligament,  over  which 
areas  there  are  no  sizable  vessels.  Only  over  the  lateral 
portions  of  the  posterior  surfaces  of  the  bodies  of  the  hiinl)ar 
vertebra?,  just  within  the  line  of  the  intervertebral  foramina, 
do  the  venous  plexuses  pass  upward  ami  downward  in  tho 
vertical  direction.  This  anatomy  has  the  following  surgical 
importance:  that,  since  the  intcrvtrtebral  disks  are  situated 
in  the  line  of  a  straight   forward  puncture  lu'twcen  two  ad- 
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jacent  lumbar  spinous  processes,  with  a  mesially  directed 
puncture  it  would  hardly  be  possible  for  the  most  inadvertent 
operator  to  pierce  any  of  the  anteriorly  lying  extradural 
vessels. 

The  writer  presents  in  this  paper  his  findings  in  fifteen 
dissections  of  the  spinal  cord,  in  all  of  which  the  anatomy 
of  the  Cauda  equina  was  studied,  and  in  eleven  the  portion 
of  the  arachnoid  membrane  in  relation  with  the  posterior 
surface  of  the  cord  from  the  conus  medullaris  up  into  the 
cervical  region  was  carefully  dissected. 

With  the  exception  of  the  diagrammatic  cross  sections, 
the  illustrations  in  this  article  are  either  photographs  or 
drawings  from  photographs. 

Especial  pains  have  been  taken  to  demonstrate  by  these 
illustrations  the  varying  relations  of  the  arachnoid  membrane 
to  the  nerve  structures,  which  relations  are  all-important  in 
establishing  a  site  of  greatest  safety  for  tapping  the  sub- 
arachnoid space.  Thus  localities  where  the  posteriorly  lying 
arachnoid  was  found  adherent  to  the  surface  of  the  cord  or 
to  an  agglutinated  mass  of  nerve-roots  of  the  cauda  equina, 
would  manifestly  be  unsuitable  for  puncture. 

The  writer  has  located  the  upper  borders  of  the  lumbar 
pedicles  (and  the  intervertebral  disks  immediately  above  them) 
as  corresponding  to  the  levels  of  the  intervals  between  the 
posterior  extremities  of  the  spinous  processes,  so  that  in  study- 
ing the  illustrations,  the  sites  of  entrance  into  the  spinal 
theca  of  a  needle  introduced  through  different  lumbar  inter- 
spaces can  be  estimated  from  the  situation  of  the  pedicles. 

PUNCTURE  AT  AND  ADOVE  THE  LEVEL  OF  THE  CONUS 

MEDULLARIS   (Figs.   I   and  2). 

The  anatomical  finfjings  in  the  eleven  dissections  of  the 
arachnoid  membrane,  from  the  conus  medullaris  up  into  the 
cervical  region,  were  condemnatory  to  the  procedure  of  punc- 
ture within  this  area,  as  one  attended  with  the  greatest  liability 
of  penetrating  the  cord. 

In  the  whole  15  dissections,  the  conus  medullaris  was  11 
times  found  at  the  level  of  the  first  lumbar  vertebra.  3  times 
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at  the  level  of  the  junction  between  the  twelfth  dorsal  and 
first  lumbar  vertebrae,  and  once  reached  to  the  lower  border 
of  the  second  lumbar  vertebra. 

Of  the  eleven  dissections  of  the  arachnoid  membrane 
above  the  conus,  in  but  three — which  included  Dissections  F 
(Figs.  14  and  15)  and  G  (Figs.  16  and  17) — was  there  a 
complete  posterior  arachnoid  space  present  all  the  way  up 
into  the  cervical  region.  In  all  of  these  three  there  were  at 
intervals  interrupting  transverse  septa,  so  that  the  channel 
posteriorly  was  not  continuous.     However,  its  lateral  com- 

FlG.    1. 


Diagram  of  a  cross  section  through  the  dorsal  spine,  showing  how  the  arachnoid 
membrane  may  be  adherent  to  the  posterior  surface  of  the  cord,  which  was  the  predomi- 
nating anatomical  arrangement  in  this  and  the  lower  cervical  regions  in  six  out  of  ten 
dissections.     The  close  contact  between  the  arachnoid  and  dura  is  here  illustrated. 


munications  with  the  anterior  portion  of  the  subarachnoid 
space  over  the  concavities  of  the  ligamentum  denticulatum 
provided  opportunity  for  a  free  circulation  of  the  cerebro- 
spinal fluid.  In  a  fourth  dissection  the  posterior  arachnoid 
space  was  present  throughout,  excepting  for  an  atliiesion  of 
the  arachnoid  membrane  to  the  cord  for  an  interval  of  about 
half  an  inch  opposite  the  first  dorsal  vertebra.  It.  as  well, 
was  partitioned  by  the  usual  interrui)ting  .septa  in  other  situa- 
tions. In  three  dissections  (including  D.  Fig.  12,  ant!  F. 
^'R"-    '3).  'he  arachnoid  incinbr.ino  was  .1. Hum  rut   (o  the  pos- 
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terior  surface  of  the  cord  all  the  way  from  the  conus  up  into 
the  cervical  region.  In  one  dissection  the  arachnoid  membrane 
was  completely  adherent  to  the  posterior  surface  of  the  cord 
above  the  level  of  two  inches  above  the  conus.  in  another, 
above  the  level  of  three  inches  above  the  conus,  and  in  two 
others,  above  the  levels  of  the  fifth  and  seventh  dorsal  vertebrae 
respectively.  In  the  last  mentioned  case  the  arachnoid  mem- 
brane was'likewise  adherent  over  the  anterior  surface  of  the 
cord  from  the  level  of  the  ninth  dorsal  vertebra  upward  into 


Fio.   I. 


Diagram  of  a  cross  section  through  the  dorsal  spine.  showinR  how  the  subarachnoid 
8D*cc  may  completely  surround  the  cord.  An  anatomical  arr.-ingement  of  the  posterior 
part  of  the  arachnoid  sac.  like  that  here  pictured,  was  found  to  exist  throughout  both  dorsal 
and  cervical  regions  in  but  three  out  of  eleven  dissections,  and  in  these  the  continuity  of  this 
posterior  part  of  the  channel  was  interrupted  at  intervals  by  transversely  lying  septa. 
There  is  free  communication  between  the  anterior  and  posterior  portions  of  the  subarach- 
noid space  through  the  openings  between  the  concavities  of  the  ligamentum  denticulatum 
and  the  arachnoid  sac.    ant.  r..  post  r.,  nerve-roots. 

the  cervical  region.  Laterally  in  this  case,  however,  the  sub- 
arachnoid space  was  open. 

The  concliision  is  that  if  cerebrospinal  fluid  can  be  con- 
stantly drawn  as  a  result  of  mesial  puncture  at  or  above  the 
level  of  the  conus,  in  many  instances  the  substance  of  the 
cord  must  be  traversed  by  the  needle  and  the  fluid  taken  from 
the  anterior  portion  of  the  subarachnoid  space. 

Illustrative  of  the  danger  of  perforating  the  cord  in  tap- 
ping the  subarachnoid  space  through  the  dorsolumhar  inter- 
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Space,  were  the  findings  in  Dissections  D  and  E.  In  each  of 
these  cases,  the  conus  terminated  opposite  the  first  lumbar 
vertebra  and  there  was  an  adhesion  of  the  arachnoid  mem- 
brane over  its  posterior  surface.  In  another  one  of  the  dis- 
sections, in  which  the  tip  of  the  conus  was  at  the  level  of  the 
disk  between  the  twelfth  dorsal  and  first  lumbar  vertebrae, 
the  lumbar  arachnoid  sac  extending  free  posteriorly  only  up 
to  the  V-shaped  outline  of  the  conus,  and  above  becoming 
adherent  to  the  cord,  it  would  seem  quite  certain  that  here, 
too,  to  have  drawn  cerebrospinal  fluid  as  a  result  of  tapping 
in  the  dorsolumbar  interspace,  the  needle,  which  would  have 
been  directed  about  opposite  to  the  tip  of  the  conus,  would 
have  had  to  have  penetrated  through  the  nerve  structure  into 
the  anterior  subarachnoid  area.  In  each  of  eight  other  of 
the  dissections  in  which  the  relations  of  the  arachnoid  mem- 
brane to  the  posterior  surface  of  the  cord  opposite  the  dorso- 
lumbar interspace  were  investigated,  there  was  found  present 
in  this  locality  a  freely  open  subarachnoid  space,  so  that  in 
these  cases  it  would  have  been  possible  to  have  punctured 
the  arachnoid  sac  through  this  interarcual  interval,  without 
injury  to  the  cord. 

It  is  of  importance  in  this  connection  to  consider  the 
work  of  Rehn,^  who  injected  physiological  doses  of  tropa- 
cocaine,  novocaine,  and  stovaine  into  the  spinal  cords  of 
animals,  causing  immediate  death  with  typical  medullary 
symptoms.  This  result  occurred  regularly,  even  with  dimin- 
ishing the  doses  of  the  drugs  to  very  small  amounts.  To 
test  whether  the  effect  of  these  injections  was  mechanical 
or  toxic,  physiological  salt  solution  alone  was  injected  into 
the  spinal  cords  of  animals  without  any  recognizable  effects. 

A  review  of  some  of  the  cases  in  which  sudden  death 
has  occurred  soon  after  the  injection  of  a  spinal  ann^sthetic 
would  embellish  this  trend  of  thought. 

Especially  pertinent  are  those  cases  in  which  the  puncture 
was  made  in  the  dorsolumbar  interspace.  Such  cases  are, 
however,  few.  owing  to  an  almost  general  obedience  to 
Qnincke's  precept  early  laid  down,  that  spinal  puncture  siiouKl 
be  made  only  below  the  level  of  the  conn>^  inednllaris.     .Mso 
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of  interest  in  this  connection  are  deaths  under  spinal  anaes- 
thesia, for  which  definite  pathological  lesions  were  found  at 
autopsy  to  have  been  accountable. 

Cases  associated  with  high  pelvic  elevation,  in  which, 
probably  from  the  heavy  specific  gravity  of  the  solution  used, 
or  from  a  shifting  of  the  spinal  fluid  cranialwards,  the 
respiration  has  become  paralyzed  beyond  the  power  of  restora- 
tion, have  been  here  omitted  as  irrelevant. 

Fatalities  During  Operations  Under  Spinal  Anccsthcsia,  Other 

than  Cases  of  Respiratory  Paralysis  Associated  zcith 

High  Pelvic  Elevation. 

(a)  IV here  dorsolumbar  puncture  had  been  made. 

MiLWARD  (F.  Victor):  Death  under  spinal  anesthesia  by  Jonnesco's 
method  in  a  case  of  acute  intestinal  obstruction.  British  Medical  Journal, 
March  26,  1910,  p.  743. 

Intestinal  obstruction.  Injection  of  10  eg.  of  stovaine  and  I  mg. 
of  strychnine  in  i  c.c.  of  water  between  the  eleventh  and  twelfth  dorsal 
vertebrse.  Head  raised  on  a  thick  pillow.  In  7  minutes  the  pupils  were 
dilating  and  the  pulse  commenced  to  fail.  Vomited.  In  10  minutes 
patient  quite  unconscious — gasping  respiration  and  profuse  vomiting.  In 
12  minutes  the  pulse  was  imperceptible  and  the  respirations  had  ceased. 
Autopsy:  The  blood-vessels  of  the  surface  of  the  cord  over  the  lumbar 
enlargement  were  engorged.  The  cord  appeared  not  to  have  been  touched 
by  the  needle  and  macroscopically  its  structure  was  normal.  No  hemor- 
rhage observed  inside  the  spinal  theca. 

G.\bdett:    British  Medical  Journal,  March  26,  1910,  p.  690. 

Age  40.  Elephantiasis  of  scrotum.  Puncture  between  the  twelfth 
dorsal  and  first  lumbar  vertebrae,  from  which  the  spinal  fluid  flowed 
freely.  Ten  eg.  of  novocaine  and  i  mg.  of  strj'chnine  hydrochloride 
injected.  The  patient  sat  up  for  i  minute  and  then  laid  down  with  his 
head  on  a  low  pillow.  In  5  minutes  he  was  anxsthetic  to  the  level  of 
the  nipples  and  in  10  minutes  almost  to  the  level  of  the  clavicles.  The 
patient   died   of   re.spiratory   failure   within   half   an   hour. 

(b)  Where  death  was  due  to  a  cause  other  than  the  spinal  ancesthetic. 
Bondy:    Ueber  das  post-operative  yerhalten  nach  Lumbal-anasthesia. 

Gyn.  Rundschau,  iv,  TQTO,  p.  99. 

The  patient  had  a  systolic  murmur  with  a  striking  cyanosis  of  the 
fare.  Five  minutes  after  the  injection  before  the  elevation  of  the  pelvis 
the  patient  died.     Autopsy :    embolus  left  pulmonary  artery. 

Hon  MEIER:  IJohmeicr  u.  Konig.  I'erhandl.  d.  deuts.  Ges.  f.  Chir., 
xxxix,  igto,  p.  481.  Sammelforschung  iiber  die  Lumbalancesthesie  im 
J  ah  re  1909. 

In  a  collection  of  2400  cases  from  41  institutions  in  the  year  IQOO. 
there  was  one  patirnt  stifTering  from  arteriosclerosis  who  died  to  mintitcs 


THE  ANATOMY  OF  SPINAL  PUNCTURE. 


457 


after  the  injection  of  the  spinal  anaesthetic  from  cerebral  apoplexy.  There 
was  adrenalin  in  the  injecting  fluid. 

(c)    Other  cases. 

DoNiTZ :  IVie  vermeidet  man  Misserfolge  bei  der  Lumhalances.  Miinch. 
tned.  Wchsft.,  1906,  p.  1338. 

The  following  was  the  first  case  of  death  caused  by  the  anaesthetic 
in  more  than  1000  cases  of  lumbar  anaesthesia  in  Bier's  clinic : 

Age  75.  Carcinoma  of  penis.  0.13  g.  tropacocaine  diluted  with 
10  c.c.  of  spinal  fluid  injected  between  the  second  and  third  lumbar 
vertebrae  in  the  sitting  position.  The  patient  was  then  laid  flat,  the 
anaesthetic  rapidly  extended  to  the  neck,  and  in  a  few  minutes  the 
breathing  and  pulse  stopped.  Autopsy :  brain  and  spinal  cord  showed 
nothing  special.  Death  regarded  to  be  due  to  the  large  dose  of  tropa- 
cocaine. 

Veit  :   Bruns  Beitrdge  s.  kl.  Chir.,  liii,  p.  751. 

Age  63.  Enlarged  prostate.  After  having  been  successfully  sub- 
jected to  novocaine  spinal  anaesthesia  on  the  sixth  and  third  previous 
days,  there  was  administered  a  lumbar  injection  of  0.07  g.  stovaine. 
Three  minutes  after  the  injection  the  patient  suddenly  became  pale  and 
the  pulse  and  breathing  stopped.  Autops}':  small  hemorrhage  at  the 
site  of  puncture  within  the  dural  sac.  No  macroscopic  changes  in  the 
cord  throughout  its  entire  course.  Veit  states  elsewhere  that  he  always 
punctured  between  the  second  and  third  or  the  third  and  fourth  lumbar 
vertebrae. 

Rehn:  Ueber  Riickenmarksances.  Mitteil.  a.  d.  Grcnzgeb.  der  Med.  u. 
Chir.,  xix,  J 908-9,  p.  806. 

(a)  Quotes  the  results  of  Korte,  who  in  180  cases  of  lumbar  anaes- 
thesia had  one  death  attributable  to  the  anaesthetic.  Woman,  age  71. 
Incarcerated  femoral  hernia.  Pulse  88.  0.05  g.  alypin  with  adrenalin 
administered  by  lumbar  puncture.  No  pelvic  elevation.  Forty  minutes 
after  the  injection  collapse  and  death.  Autopsy :  the  cord  was  without 
pathological  changes. 

(f>)  Quotes  the  results  of  Brentano,  who  in  99  cases  experienced 
one  death  from  the  anaesthetic  as  follows :  Age  75.  Irreducible  umbilical 
hernia.  0.04  g.  alypin  with  suprarenin  injected  between  the  second  and 
third  lumbar  vertebrae.  Clear  fluid  was  first  drawn.  Very  slight  pelvic 
elevation.  In  10  minutes  the  pulse  and  respiration  became  irregular 
and  in  30  minutes  the  patient  died.  Autopsy :  no  cause  for  the  sudden 
death. 

(c)  Reports  out  of  30  cases  at  the  Charlottenberg  Western  Hospital, 
I  death,  as  follows:  Woman,  age  79.  Ileus  from  inoperable  rectal 
carcinoma.  Slow  strong  pulse.  After  the  injection  of  novococaine 
suprarenin  a  small  cushion  was  put  umler  the  hips.  In  10  minutes 
the  patient  became  pale  and  vomited  and  the  pulse  slowed.  Cushion 
immediately  removed  but  the  patient  died  in  another   10  minutes. 

HoiiMkiiER  i;.  Konig:  Sammclforschung  uber  die  Lumbalatursthesit 
im  Jahre  190Q.     Verhandl.  d.  deuts.  Ges.  f.  Chir.,  .r4-.ii.r,  1910,  p.  481. 

Out  of  12  deaths  in  -.'400  cases  of  lumbar  anesthesia  collected  from 
41    institutions,  due  to  the  spinal   anxslhctic,  4   were   due  to  respiratory 
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paralysis  occurring  shortly  alter  the  injection.  Hohmeier  says:  "In 
such  cases  autopsy  gives  no  clue  to  the  cause  oi  death,  neither  macro- 
scopic nor  microscopic  changes  being  found." 

Konig:  Sammelforschutig  uber  die  Lunibalancesthesie  tm  Jahre  1909. 
Hohmeier  u.  Koiiig.  l\-rhandl.  d.  dculs.  Gcs.  f.  Cliir.,  xxxix,  1910,  p.  4S1. 

Age  60.  Intracapsular  fracture  of  femur.  Three  novococaine  liochbt 
tablets  used  for  injection.  "'In  5  minutes  the  anaesthesia  was  up  to  the 
navel  and  in  10  minutes  asphyxia  supervened,  and  in  spite  of  all  effort 
to  resuscitate  the  patient  she  could  not  be  saved." 

BoNDv:  Uebcr  das  post-operative Verhaltcn  nach  Lumbalanasthesia. 
Gyn.  Rundschau,  iv,  1910,  p.  99. 

(.a.)  Woman.  Osteomalacia.  Three  days  post  partuin.  in  good  con- 
dition. Ten  minutes  after  the  injection  stopped  breathing  and  died. 
Autopsy :    oedema  of  the  brain ;  cystitis ;  pyonephritis. 

{b)  Ca:sarean  section.  Five  minutes  after  the  injection,  before 
raising  the  hips  high,  the  patient  died  of  respiratory  paralysis.  Autopsy : 
gave  no  cause  for  death. 

Bondy  had  3  deaths  in  1000  cases  attributable  to  the  spinal  anaesthetic. 

MicuELSSON :  Ein  Bcitrag  z.  Luinbalamcsthesie  mit  stovain-Billon. 
Arch.  f.   kl.  Chir.,  xcii,   1910,  657-724. 

Age  17.  Pyloric  stenosis.  0.056  g.  stovaine.  Also  morphine  o.oi 
and  scopolamine  0.0005.  The  horizontal  posture  was  maintained.  After 
5  minutes  there  was  satisfactory  anesthesia  to  the  ensiform  cartilage. 
On  presenting  the  stomach  there  was  sudden  collapse  and  death. 

Michelsson  out  of  400  cases  of  lumbar  anaesthesia  had  4  deaths 
attributable  to  the  anaesthesia. 

Sellueim  :  Leber  Gesehicte,  AHato)iiie,  und  Tcchnik  dcr  Riicken- 
marksana:sthesie.    Mediciiiischc   Kliiiik,   1910,   vi,   p.   3. 

Out  of  1000  cases  of  major  gynaecological  operations  done  under 
spinal  anaesthesia  he  reports  one  death  which  could  be  chargeable  to 
the  ana;sthctic.  The  case  was  one  of  proposed  Caesarean  section  who 
died  before  the  Kaiser  schnitt  could  be  undertaken. 

PUNCTLKK   BELOW   THE  LEVEL  OF  THE  CON  US   MEDULLARIS. 

Arranycmcnt  of  the  Nenr-roots  of  the  Cauda  Equina. — 
While  the  distribution  of  the  nerve-roots  of  the  cauda  equina 
within  the  arachnoid  sac  was  found  to  vary  considerably, 
their  general  order  of  arrangement  with  relation  to  one 
another  was  found  to  be  unifi)rni,  which  latter  fact  it  can 
be  seen  would  be  necessarily  so,  in  that  the  nerve-roots  arise 
serially  from  the  conns  meduUaris  and  pass  downward  in 
regular  order  to  their  fixed  foramina  of  exit  arranged  in  a 
vertical  row  on  either  side  of  the  spinal  canal.  Thus  the  first 
lumbar  root  has  the  most  lateral  and  highest  origin  from  the 
conus  mcdullaris.  The  root  passing  through  the  second 
lumbar  foramen  of  exit  takes  its  origin  from  the  conus  medul- 
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laris  next  below  the  first  root,  and  so  on  down  the  whole 
series  until  from  the  apex  of  the  conus  the  lowest  sacral 
nerve-roots  arise,  which  in  natural  order  occupy  the  most 
mesial  position  of  all  the  nerve-roots,  either  lying  in  close  rela- 
tionship with,  or,  in  cases  where  there  is  a  cleft,  diverging  a 
little  from,  the  median  sagittal  plane.  The  mesial  position  of 
the  lowest  sacral  nerve-roots  would  render  them  the  most  liable 
of  any  to  injury  in  median  lumbar  puncture,  traumatism  to 
which  could  be  offered  in  explanation  of  those  cases  of  paraly- 
sis of  the  bladder  and  sphincters  which  have  followed  lumbar 
puncture.  , 

Where  the  nerve-roots  of  the  cauda  equina  lay  together 
in  masses  they  did  not  individually  float  free  in  the  cerebro- 
spinal fluid,  but  were  bound  closely  together  by  delicate  ad- 
hesions, which,  though  they  could  be  broken  apart  with  the 
use  of  almost  no  force  at  all,  were  nevertheless  strong  enough 
to  hold  the  roots  together  as  one  solid  impermeable  structure. 
Occasionally  the  nerve-roots  were  found  to  float  free  but 
only  in  the  lower  part  of  the  subarachnoid  space,  below 
where  the  main  mass  had  been  distributed.  Thus  the  lower 
nerve-roots  of  the  cauda  equina  in  Dissection  B  (Fig.  7) 
were  separate  and  free,  as  were  also  the  nerve-roots  from 
the  lower  lumbar  region  downward  in  one  of  the  dissections 
of  Type  I  not  here  illustrated. 

The  Sacral  Leverage. — The  sacrum,  projecting  posteriorly 
from  its  site  of  articulation  with  the  lumbar  portion  of  the 
spinal  column,  when  forced  downward  has  the  action  of  a 
lever  of  the  second  order  on  resisting  structures  attached  to 
its  upper  surface  at  a  suflicient  distance  from  the  point  of 
fulcrumage.  The  sacral  nerve-roots  may,  under  certain  con- 
ditions, constitute  such  resisting  structures  in  relation  to  the 
sacral  lever.  Thus  when  the  subarachnoid  space  extends  far 
enough  downward  into  the  sacral  canal  and  is  at  the  same 
time  of  suflicient  calibre  to  allow  those  nerve-roots  which  are 
li.xcd  t(j  the  projecting  portion  of  the  sacrum  \o  have  free 
play,  and  when  at  the  same  time  these  nerve-roots  arc  not 
too  slack  (cf.  Fig.  13)  to  furnish  resistance  to  the  downward 
forced  sacrum,  it  can  be  seen  that  descent  of  the  sacral  lever 
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will  make  these  sacral  nerve-roots  taut,  in  effecting  which, 
owing  to  tlie  posterior  projection  of  the  sacrum,  the  same 
movement  will,  as  well,  carry  tlie  nerve-roots  backward  out 
of  the  lumbosacral  hollow  into  a  more  posterior  position  (cf. 
Figs.  6,  7,  8,  and  i6).  ■• 

The  first  sacral  vertebra  projects  but  little  posteriorly  and 
that  chietiy  at  its  base,  above  which  latter  the  first  sacral 
nerve-roots  diverge  to  go  to  their  lateral  openings,  so  that 
these  nerve-roots  are  attached  too  close  to  the  fulcrum  to 
be  much  if  at  all  infiuenced  by  the  sacral  leverage.  The 
bodies  of  the  second  and  third  sacral  vertebrae  are  the  ones 
which  do  project  markedly  backward,  so  that  when  a  sub- 
arachnoid space  of  good  calibre  extends  down  to  the  base 
of  one  or  the  other  of  these  vertebrx-,  allowing  more  or  less 
opportunity  for  free  play  to  those  nerve-roots  attached  to  the 
sacrum  well  behind  the  fulcrum,  then  it  is  that  these  nerve- 
roots,  if  of  a  length  shorter  than  that  of  the  lumbosacral 
curve  in  the  descended  position  of  the  sacral  lever,  will  come 
under  the  latter's  influence.  It  was  found  that  only  extreme 
descent  of  the  sacral  lever  could  make  the  sacral  nerve-roots 
taut.  In  the  erect  position  of  the  body  consequently,  in  which 
the  pelvis  is  tilted  well  backward,  the  sacral  nerves  would  be 
relaxed. 

The  sacral  lever  descends  with  the  forward  tilting  of  the 
pelvis  which  occurs  in  extreme  lumbar  flexion,  in  which  posi- 
tion, therefore,  in  the  presence  of  the  conditions  named,  the 
mesially  lying  sacral  nerve-roots  will  become  taut  and  be 
carried  posteriorly  (Fig.  8).  Conversely,  when  the  pelvis  is 
tilted  backward  the  sacral  nerve-roots  are  relaxed,  and  in 
extreme  extension  of  both  sacrum  and  lumbar  column  as 
well,  all  the  nerve-roots  of  the  cauda  equina  arc  thrown  into 
a  state  of  relaxation  (Fig.  9).  Therefore  in  lumbar  puncture, 
it  would  seem  of  the  utmost  importance  that  the  posture  of 
election  should  be  one  in  which  the  pelvis  is  not  allowed  to 
tilt  forward,  so  as  to  be  sure  of  securing  relaxation  of  the 
mesially  lying  sacral  nerve-roots,  on  the  principle  that  a 
relaxed  nerve-root  is  less  likely  to  become  impaled  upon  the 
point  of  the  puncturing  needle  than  is  a  tense  one.     Also 
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Fig.  3. — Dissection  A,  Type  I  (most  frequent,  40.0  per  cent.).  The  nerve-roots  of  the 
Cauda  equina,  being  connected  toi-ether  by  delicate  adhesions,  fonn  a  flattened  ribbon-like 
mass  which  occupies  an  anterior  position  in  the  arachnoid  sac  icf.  Fit,'-  5)  and  is  attached 
on  either  side  by  the  nerve-roots  at  their  sites  of  exit,  as  well  as  by  the  adhesion  of  the  s<ime 
to  the  arachnoid  membrane  where  they  take  a  lateral  position  before  yaininK'  exit.  In 
this  type  the  positions  of  the  sacral  nerve-roots  are  not  altered  by  extreme  lunibiir  tiexion 
(see  "sacral  leverage,"  p.  459).  The  delicate  transparent  arachnoid  membrane  here  lay 
invisible,  covering  the  nerve-roots.    Sac.  Auric. ,  sacral  articulation 

Fig.  4. — Dissection  A,  Type  I.  Shows  the  arachnoid  membrane,  unseen  in  Fis.  .\.  now 
inflated  with  air.  There  are  no  nerves  in  relation  with  its  posterior  asiwct  (cf.  Fijj.  5),  and 
puncture  in  this  case  could  have  been  made  safely  by  a  direct  lateral  as  well  as  by  the  median 
route  through  any  one  of  the  lumbar  interspaces.     In  contrast,  see  Fiy.   13. 
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when  relaxed  by  posture,  these  nerve-roots  if  free  from  arach- 
noid attachment  are  capable  of  taking  a  more  anterior  position 
in  the  subarachnoid  space  than  when  they  are  taut  (Figs.  9 
and  11). 

Downward  forcing  of  the  sacral  lever  produced  no  tension 
on  the  sacral  nerve-roots  in  the  dissections  of  T}-pe  I.  in 
which  the  ner\-e-roots  of  the  cauda  equina  lay  bound  together 
in  a  flattened  mass  situated  anteriorly  in  the  subarachnoid 
space,  nor  in  the  Dissections  E  (Fig.  13)  or  F  (Fig.  14), 
in  which  latter  two  the  nen-e-roots  were  of  too  great  a 
length  to  offer  any  resistance  to  the  descended  sacrum.  Of 
Type  I,  five  of  the  dissections  w'ere  examined  to  investigate 
the  reasons  for  the  absence  of  the  action  of  the  sacral  leverage 
upon  the  sacral  nerves,  and  there  were  found  the  following 
anatomical  variations  to  explain  the  condition :  in  three  of 
the  cases  the  subarachnoid  space  did  not  extend  below  the 
level  of  the  first  sacral  vertebra,  which,  as  stated,  exercises 
practically  no  leverage  upon  the  first  sacral  ner\-e-roots,  and 
the  nerve-roots  below  the  first  sacral  were  bound  down  to 
the  sacral  bodies,  so  that,  being  consequently  of  a  length 
equal  to  that  of  the  lumbosacral  curve  they  moved  in  unison 
v.-ith  the  sacrum,  and  could  exercise  no  restraint  upon  its 
descent.  In  each  of  the  two  remaining  dissections  of  T\-pe  I. 
the  subarachnoid  space  extended  down  as  far  as  to  the  lower 
border  of  the  body  of  the  second  sacral  vertebra,  but  in  both 
the  nerve-roots  were  evidently  too  long  to  receive  the  pull 
of  the  descended  sacrum,  and  in  one  of  these  the  dural  sheath 
over  the  second  sacral  vertebra  was  of  such  small  calibre  as 
practically  to  simulate  the  anatomical  arrangement  where  the 
nerve-roots  over  this  area  were  bound  down  to  the  sacrum. 

Classification  of  the  Caud<p  Equincp. — The  caudle  equinae 
of  the  15  dissections  have  been  classified  iccordinc  t^  the 
variation  in  distribution  of  their  nerve-roots,  into  five  differ- 
ent types,  the  points  of  differentiation  among  which  are  all 
amply  noted  in  the  legends  of  the  illustrations. 

TvPE  I  (Figs.  3,  4,  and  5)  was  the  most  frequent,  it  h.-ivinj: 
been  found  7  times  in  the   15  dissections,  or  in  4(^.6  per  cent 
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In  this  type  the  nerve-roots  of  the  cauda  equina  lay  massed 
together  against  the  anterior  wall  of  the  arachnoid  sac,  and  the 
position  of  the  sacral  nerve-roots  was  uninfluenced  by  the  descent 
of  the  sacral  lever.  The  evident  reasons  for  the  latter  result 
have  already  been  given  (see  above,  "sacral-leverage").  One 
other  dissection  of  the  scries  was  pre-eminently  of  this  same  type, 
but  it  presented  this  variation  from  the  normal,  that  three 
aberrant  nerve-roots  came  into  relation  with  the  posterior  part 
of  the  arachnoid  sac  to  which  they  were  adherent.  This  dissection, 
therefore,  presenting  features  that  might  lead  to  surgical  com- 
plications similar  to  those  that  could  arise  in  a  case  like  that 
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DijLgrain  of  cross  section  of  Dissection  A  (Pi^.  3  and  4).  The  nerve-roots,  joined 
together  by  delicate  connective  tissue,  lie  in  a  flattened  mass 'anteriorly  situated  in  the 
urachnoid  sac,  to  which  latter  the  laterally  lying  nerv'e-roots  before  taking  their  exits  are 
adherent. 

shown  in  Figs.  14  and  15  (Dissection  F")  has  been  classified  with 
the  latter  dissection  as  an  example  of  Type  IV. 

In  four  of  the  dissections  of  this  type  observations  were  made 
as  to  the  heights  to  which  tlie  arachnoid  membranes  extended 
upward  from  the  lumbar  sacculation  free  from  adhesion  to  the 
posterior  surfaces  of  the  nerve  structures,  and  it  was  found  that 
once  the  posterior  sacculation  extended  to  the  conus,  once  to 
two  inches  above  the  conus.  and  that  in  the  other  two  cases  the 
arachnoid  membrane  was  for  the  most  part  free  all  the  way  up 
the  cord  excepting  for  the  occasional  transverse  septal  inter- 
ruptions. 


Fig.  6. 


Fig.  7. 
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Fl<;.  6. — Dissection  B,  Type  II  (13.2  per  cent.).  This  is  a  iiiodiliL-aliuii  ui  iype  I. 
Similar  to  Type  I  was  that  portion  of  the  cauda  equina  above  the  fourth  lumbar  vertebra 
where  the  nerve-roots  lay  fiat  asainst  the  front  of  the  subarachnoid  space  in  all  positions  of 
the  spine,  but  difTerinR  from  Type  I  was  the  portion  below  the  level  of  the  upper  edge  of 
the  fourth  luml)ar  vertebra,  where  the  sacral  nerve-roots,  by  an  extreme  downward  move- 
ment of  the  sacral  lever,  would  V)e  made  taut  and  drawn  backward  so  as  to  span  the  lum- 
bosacral hollow.  The  subarachnoid  cavity  here  extended  downward  to  well  over  the 
third  sacral  vertebra.  An.,  arachnoid  membrane,  which  is  transparent,  overlyin«  the  nerve- 
roots.    Above,  this  membrane  was  lifted  by  an  air  bubble. 

Fk;.  7. — Dissection  B,  Type  II.  Air  inflation  of  subarachnoid  space.  The  uir  inflation 
could  not  nere  .so  certainly  have  rei>roduced  the  normal  relation  of  the  sacral  nerve-roots  to 
the  arachnoid  membrane  as  could  have  a  water  distention,  since  the  close  contact  between 
these  structures  as  here  jtictureil  was  found  to  have  been  the  result  of  a  iKistmortem 
aKb'lutination.  With  the  introduction  of  water  to  test  the  (ixity  of  the  sacral  roots,  and  at 
the  same  time  raisinK  the  sacral  lever  to  relax  the  same,  the  latter  fell  away  from  their  con- 
tact with  the  arachnoid  membrane.  The  sacral  nerve-roots  of  this  dissection  wovild 
become  relaxed  in  the  erect  position  of  the  body. 
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In  this  type  it  can  be  seen  that  a  straight,  forward  puncture 
into  the  subarachnoid  space  just  lateral  to  the  median  line,  made 
below  the  level  of  the  conus,  would  encounter  no  nerves,  yet, 
for  the  greatest  safety  to  the  patient,  the  needle  should  neverthe- 
less be  directed  toward  the  median  line,  and,  as  well,  introduced 
through  one  of  the  two  lower  spaces  only,  in  order  to  anticipate 
the  possibility  of  encountering  an  anatomical  condition  such  as 
that  illustrated  in  Fig.  13. 

Type  II  (Figs.  6  and  7). — Of  this  type  there  were  two 
specimens  (13.3  per  cent.).  This  type  is  a  modification  of  Type  I, 
the  distinguishing  feature  being  that  in  Type  II  the  action  of  the 
sacral  leverage  on  the  mesially  lying  sacral  nerve-roots  raises 
the  latter  posteriorly  out  of  the  lumbosacral  hollow.  With  sacral 
extension,  which  relaxes  the  sacral  nerve-roots,  this  type  prac- 
tically assumes  the  anatomical  picture  of  Type  I.  In  the  specimen 
of  Type  II  not  here  illustrated,  the  arachnoid  sac  terminated 
opposite  the  middle  of  the  second  sacral  vertebra,  and  its  lower 
half  inch  was  narrowed  around  the  nerve-roots,  so  that,  being 
held  rather  closely  to  the  projecting  portion  of  the  sacrum,  the 
sacral  nerve-roots  could  come  but  little  under  the  influence  of  the 
sacral  leverage,  and  consequently  the  extent  to  which  they  could 
be  raised  out  of  the  lumbosacral  hollow  by  the  action  of  the  latter 
was  but  slight.  In  the  same  dissection,  opposite  the  fourth 
lumbar  interspace  the  mesially  lying  nerve-roots  were  connected 
to  the  posterior  wall  of  the  arachnoid  sac  by  one-quarter  inch 
long  trabeculae,  and  below  this  level  by  trabeculae  diminishing  in 
length,  until,  just  within  the  sacral  canal,  these  roots  became 
adherent  to  the  arachnoid  sac,  which  finding  would  seem  to  be 
in  evidence  of  a  shallowness  of  this  lower  portion  of  the  sub- 
arachnoid space.  Higher,  these  trabeculae  became  fewer  and  of 
half-inch  lengths.  In  this  case  the  fourth  lumbar  interspace, 
opposite  to  which  the  trabeculae  were  longer  than  at  any  level 
below,  would  manifestly  have  been  preferable  to  the  lumbos.icral 
interspace  for  performing  puncture. 

Type  III  (20  per  cent.)  (Figs.  8  to  13)  included  those  cases 
in  which  there  wa^  a  more  or  less  high  divi5ion  of  the  c.Tuda 
equina  into  two  lateral  halves.  In  this  Wpc  the  height  of  the 
bifurcation  and  the  relations  of  the  arachnoid  membrane  to  the 
nerve-roots  presented  considerable  variation  (Dissections  C.  D, 
^nd  F,),  yielding  mo«t  interesting  information  reg.-xrding  the 
dangers    <nrroiinding   the   oprr.ntion    of   lumhnr   puncture.      The 
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arachnoid  sac  in  these  dissections  varied  from  a  condition  of 
complete  freedom  from  any  adhesion  posteriorly  to  nerve-roots 
(Fig.  lo),  to  one  (Fig.  13)  in  wliich  it  was  adherent  to  very 
nearly  the  whole  posterior  surface  of  the  nerve-roots  of  the 
Cauda  equina,  the  roots  in  which  latter  case,  excepting  for  a 
sizable  cleft  situated  mesially  below  the  level  of  the  upper  part 
of  the  fourth  lumbar  vertebra,  formed  one  solid  agglutinated 
mass.  Also  in  the  latter  dissection  the  arachnoid  membrane  was 
attached  around  nearly  the  entire  periphery  of  the  cleft,  which 
it  bridged  over,  forming  a  window  through  which  alone  puncture 
into  the  subarachnoid  space  could  have  been  effected  without 
having  to  traverse  the  mass  of  nerve-roots.  This  dissection  was 
the  one  in  the  series  which  gave  emphasis  to  the  imperativeness 
of  a  mesial  entrance  of  the  needle  into  the  subarachnoid  space  in 
lumbar  puncture,  as  well  as  demonstrated  the  possible  danger 
from  puncturing  at  a  level  higher  than  the  fourth  lumbar 
interspace. 

The  results  of  tensing  and  relaxing  the  sacral  nerve-roots 
in  this  type,  by  descent  and  elevation  respectively  of  the  sacral 
lever,  are  demonstrated  in  the  illustrations  (see  "  sacral  leverage," 
p.  459).  Where  in  this  type  the  posterior  wall  of  the  arachnoid 
sac  is  free  and  the  subarachnoid  space  ample  behind  the  nerve- 
roots  (Fig.  10).  tension  on  the  mesially  lying  nerve-roots  would 
evidently  be  of  no  import  unless  the  needle  point  penetrated  to 
the  depth  at  which  the  nerves  lay.  Then,  it  can  be  seen  that  a 
relaxed  nerve  (Figs.  9  and  11)  would  be  less  liable  to  become 
impaled  than  would  a  tensed  one,  its  mobility  enabling  it  to 
elude  the  needle  point  unless  pinioned  by  the  latter  against  the 
anterior  wall  of  the  spinal  canal.  The  relaxed  nerves,  with  a 
water  content  of  the  sac,  gravitated  dependently  from  their  sites 
of  attachment,  so  that  the  positions  they  would  assume  in  the 
subarachnoid  cavity  of  living  man  would  doubtless  vary  with  the 
posture  of  the  body.  In  the  dissection  shown  in  Fig.  13.  the 
sacral  nerve-roots  were  of  too  great  length  to  be  made  taut  by 
the  descent  of  the  sacral  lever.  In  this  dissection  it  can  be  seen 
that  the  normal  fixation  of  the  ncr\'e  mass  on  either  side,  together 
with  the  support  of  the  sac's  walls  by  its  fluid  content,  must 
maintain  the  mesial  position  of  the  cleft. 

The  water  was  introduced  into  the  subarachnoid  space  in  the 
dissection  illustrated  in  Fig.  10,  through  the  foramen    magnum. 

TvPF  I\'   (13.3  per  cent.)    (Figs.   14  and   15). — The  charac- 


Fig.  8. 


Dissection  C,  Type  III  (20  per  cent.).  In  this  type  the  cauda  equina  has  a  more  or 
less  hiKh  division  into  two  lateral  halves.  Here  the  division  was  at  the  conus  (ci.  Fi>;s  1  .• 
and  13).  The  i)hotoKraph  shows  the  nerves  made  taut  by  the  i>osition  of  extreme  luiiib.ir 
tle.xion,  thereby  bringing  into  prominence  the  median  cleft.  The  particular  influence  111 
makinn  taut  the  mesially  lying  nerve-roots,  which  are  the  sacral  roots,  is  an  extreme  ilescent 
of  the  sacral  lever  (see  "sacral  leverage, "  p.  459). 


l-ic.  IC. 


Pio.  9.— Dissection  C,  Tyix-  III.  PhotoRraph  showing  how  the  nerves  of  the  cauda 
equina  in  this  flisscction.  st-en  in  Fix.  »  to  have  Wen  made  tense  in  the  ix)sition  o{  extreme 
lumViar  ticxion.  all  Ix-camc  relaxed  by  the  i>osition  of  extreme  lumbar  extension.  It  is  the 
relaxation  more  esi>ecially  of  the  mesially  lyinK  sacral  nerve-roots  that  comes  up  for  con- 
sideration in  lumbar  puncture,  ami  this  can  be  Raineil  simply  by  elevation  of  the  sacral 
lever  which  is  produced  bv  a  backward  tiltinK  of  the  pelvis. 

Fig.  10.  —Dissection  C.  Tyi>e  III.  PhotoRraph  of  water  distention  of  the  arachnoid  sac 
of  this  dissection.  The  josition  is  that  of  extreme  lumbar  llexion.  the  same  as  in  FiR.  8. 
Some  of  the  nerves  can  l>c  seen  throuKh  the  tluid  in  the  lower  part  of  the  sac.  The  tensed 
nerve  '.TV  \\r]\  away  from  the  |H)sterior  surface  of  the  arachnoid  sac.  which  here  looks  to  be 
ni<,r.  '  than  it  normally  would  have  Ix-cn  with  the  supiKjrt  of  the  intact  dura.show- 

in>  ■<■  redimdancyof  this  membrane.     The  fifth  lumbar  vertebra  is  in  situ.     A 

sut   ,  ;,ace  was  ojntinucd  upward  iK-hinil  the  con!  from  the  lumbar  rexion  to  a 

ievcl  .il".-,ir  t  hree  inches  above  the  a|>cx  of  the  conus.  above  which  the  arachnoid  membrane 
was  adherent  to  the  posterior  surface  of  the  con!  all  the  way  up  to  the  upjjcr  cervical  region. 


Fig.   u. 


Dissection  C,  Type  III.  Photograph  of  this  dissection  in  lumbar  extension  to  relax 
the  nerve-roots,  the  body  lying  on  the  side  with  hips  slightly  elevated.  The  shoulder 
girdle  had  been  removed,  which  gave  an  abnormal  obliquity  *o  the  dorsal  spine.  The 
picture  shows  in  what  manner  relaxed  nerve-roots  of  the  cauda  equina,  free  from 
arachnoid  attachment,  can  gravitate.  The  higher  situated  half  of  the  cauda  equina  hangs 
dependently  from  its  site  of  attachment  along  the  line  of  the  foramina  of  exit  of  its  nerve- 
roots,  in  which  position  it  lies  against  the  anterior  surface  of  the  arachnoitl  sac.  The  lower 
situated  half  sags  into  the  dependent  lateral  curve  of  the  arachnoid  sac. 


Flo.    II. 
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li,.  !.■.  Ih,-. '-t :  i'jii  I).  'I'xpi-  III  '\'h<-  jT.u'u-.iI  sitfdl  liivisimi  of  the  c;iuiia  c<iuina 
into  two  lateral  halves  was  here  oriRinally  at  aVK)ut  the  level  of  the  seconil  lumbar  interspace, 
thearachnoiil  membnine  havitiK.  Ix-'forc  its  severance,  liound  closely  together  the  nerve  masses 
of  the  two  sides  down  to  this  level.  Ar  indicates  the  lower  level  of  adhesion  of  the  ik)S- 
terior  wall  of  the  arachnoid  sac  to  the  nerve-roots,  which  was  also  the  upper  limit  of  the 
oriKinal  cleft.  Above  this  level,  with  water  distention  of  the  suliarachnoid  space,  the 
ncr\'c-nMits  were  lifted  iKistcriorlv  by  the  (Uiid.  but  below,  the  now  free  arachnoid  sac  was 
lifted  bv  the  water  well  liehind  the  nerves.  Here,  jiuncture  as  low  as  between  the  second 
anil  third  lumbar  vertebr.r  wf)uld  have  passed  through  the  mass  of  nerve-roots,  but  in  the 
lower  three  interarcual  s|iaces  puncture  ct)ulii  have  bi-en  safely  made.  The  position  is 
that  of  extreme  lumbar  flexion,   which   here  tensed   the  sacral   nerve-roots,  raising  them 
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teristic  feature  of  this  type  was  a  peripheral  distribution  of  the 
nerve-roots  of  the  cauda  equina  around  the  walls  of  the  arachnoid 
sac,  with  adhesion  of  the  roots  to  the  latter.  Besides  the  Dissec- 
tion F  illustrated  in  Figs.  14  and  15,  another  of  the  dissections 
was  classified  as  one  of  this  type,  which  had  pre-eminently  the 
anatomical  characteristics  of  Type  I,  but  presented  this  variation 
therefrom  which  was  characteristic  of  Type  IV,  that  three 
aberrant  nerves  came  into  relation  with  the  posterior  part  of 
the  arachnoid  membrane,  to  which  they  were  adherent.    Two  of 


Fig.  is. 


Diagram  of  cross  section  of  Dissection  F  (Fig.  i4.  Type  IV)  at  level  of  fourth  lumbar 
interspace.  It  indicates  the  result  of  an  effort  made  to  in.iure  these  nerve-roots  with  a 
short  hat  pin  which  had  not  a  sharply  pricking  point,  directed  against  them  from  without 
the  dura,  subsequent  to  opening  the  spinal  theca.  When  the  dural  flap,  held  by  forceps, 
was  allowed  to  yield  a  little  before  the  pressure  of  the  puncturing  agent,  repeatedly  the 
latter  would  drive  before  it  a  wedge  of  dura,  cleaving  therewith  a  path  between  the  nerve- 
roots,  which  would  recede  on  either  side  of  the  wedge  to  places  of  safety  before  the  mem- 
brane gave  way.  Only  when  the  dural  flap  was  drawn  very  taut  by  the  holding  forcepi 
did  it  seem  possible  for  the  hat  pin  to  prick  the  underlying  nerve,  which  it  would  then  carry 
inward  on  its  point. 

these  nerves,  running  parallel  and  near  together,  formed  loops 
bowing  backward  to  near  the  median  line  opposite  the  third 
lumbar  vertebra,  and  the  other,  a  fine  nerve  filament,  pa.^sed 
around  posteriorly  from  the  front  opposite  the  fourtli  lumbar 
vertebra  to  a  position  near  the  median  line.  An  cflFort  to  prick 
these  nerves  with  a  hatpin  having  not  too  sharp  a  point,  directed 
against  them  from  without  tlie  dura  after  the  membranes  had 
been  opened,  resulted  in  the  sli])piiig  of  the  nerves  out  of  the 
way,  the  same  as  occurred  when  this  test  was  practised  on  the 
nerve-roots  of  Dissection  F  (see  legend.  Fig.  15). 

The   picking   up    in    the   line    of   puncture   of   .1    ner\'e-root 
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attached  to  the  arachnoid  membrane,  such  as  those  found  in  the 
dissections  of  this  type,  on  the  extremity  of  a  needle  with  a 
sharply  pricking  point  might  help  explain  those  cases  in  which, 
on  subarachnoid  puncture,  the  flow  of  cerebrospinal  fluid  through 
the  needle  comes  slowly  in  drops  from  evident  partial  obstruction 
of  its  calibre.  The  practical  experience  in  the  case  of  these 
dissections  with  the  hatpin  (see  legend.  Fig.  15)  would  argue  in 
favor  of  the  use  of  a  puncturing  needle  without  a  sharply  prick- 
ing point.  The  sacral  nerve-roots  in  Dissection  F  were  not  made 
taut  by  the  descent  of  the  sacral  lever. 

Type  V  (Figs.  16  and  17). — The  cauda  equina  here  con- 
sisted of  a  flattened  central  stalk  from  which  the  nerve-roots, 
bound  together  in  ribbon-like  bands,  diverged.  The  nerve  mass 
arched  transversely  backward  within  the  subarachnoid  space.  It 
can  be  seen  in  this  dissection  how  it  would  be  of  the  utmost 
importance  to  relax  the  sacral  nerve  bands  before  introducing  a 
needle  into  the  subarachnoid  space.  With  the  mesially  lying 
nerve  bands  relaxed,  from  a  knowledge  of  the  presence  of 
trabeculae  between  the  posterior  wall  of  the  arachnoid  sac  and 
the  nerve  bands  underlying  it,  of  a  length  of  about  one-quarter 
inch,  it  can  be  estimated  that  a  needle  could  pass  within  the 
subarachnoid  space  for  a  depth  equal  to  this  figure  before  nerve 
stnicture  would  be  touched.  With  deeper  penetration,  a  needle 
having  a  sharply  pricking  point  would  then  probably  pick  up  the 
relaxed  nerve  bundle,  thereby  partially  obstructing  its  calibre, 
while  a  needle  having  a  dulled  point  would  be  more  likely  to 
push  the  nerve  structure  before  it  or  pass  around  the  side  of 
the  same.  With,  on  the  other  hand,  the  mesially  lying  nerve 
bands  made  taut  by  forcing  the  sacral  lever  downward,  it  can 
readily  be  seen  that  it  is  quite  possible  for  these  bands  to  be 
drawn  backward  closely  against  the  arachnoid  membrane,  in 
which  event  they  would  almost  surely  be  pierced  bv  the  puncturing 
needle.  Or  supposing  that,  even  in  their  tensed  position,  the 
full  fluid  space  behind  these  bands  should  be  still  preserved,  they 
would  nevertheless  be  very  liable  to  receive  injure-,  from  the  fact 
of  their  being  held  ricridlv.  without  anv  opportunity  to  vield 
or  swerve. 

The  impalement  of  ncrv-e  structure  on  the  point  of  the  punctur- 
ing needle,  in  a  type  of  cauda  equina  of  this  .sort,  might  also  be 
held  accountable  for  slow  dropping  of  the  cerebrospinal  fluid,  as 
well  as  in  the  case  of  Type  T^^ 


Fig.  14. 


Fig.  16. 


"T"  Aft- 


SuBAR.S 


i'K,.  1-4.  -iJi>.seciion  F,  Type  IV  (6.6  per  cent.)  (cf.  Fig.  15).  The  nen-e-roots  of  the 
Cauda  equina  were  here  separate  and  disposed  peripherally  within  the  subarachnoid  space, 
each  nerve  being  attached  by  delicate  adhesions  to  the  arachnoid  membrane  throughout  ite. 
course.  As  soon  as  the  subarachnoid  space  was  laid  open,  the  laterally  and  posteriorly  situ- 
ated roots  were  tacked  with  threads  to  the  dura,  in  order  to  maintain  their  normal  relation- 
ships to  the  spinal  theca  when  the  latter's  flaps  were  spread  widely  apart.  The  sacral  nerve- 
roots  were  not  here  made  taut  by  the  descent  of  the  sacral  lever,  though  the  subarachnoid 
space  reached  to  the  lower  border  of  the  third  sacral  vertebra.  This  was  one  of  the  three 
out  of  eleven  dissections,  in  which  a  subarachnoid  space  was  found  behind  the  cord  all  the 
way  up  into  the  cervical  region. 

Fig.  16. — Dissection  G,  Type  V  (6.6  percent.)  (cf.  Fig.  17).  The  nerve-roots  diverged  in 
flattened  ribbon-like  bamls  from  a  central  stalk.     The  nerve  structure  of  the  cauda  equina 

archerl  transversely  backward  into  the  posterior  region  of  the  sub;ir  ■.   ' • '■  "   i 

greater  area  of  the  latter  space  was  situated  in  front  of  the  nerve  : 
The  artificially  made  cleft  in  the  central  stalk,  held  open  bv  a  stick 

erable  o()en  space  in  front  of  the  nerve  structure.     Thf  ■■•■' : - 

Ik-  liest  understood  by  reference  to  the  diagram  of  a  cr.  ■ 
The  mesially  lying  sacral  nerve-roots  were  taut  in  e.\ti^ 

relaxed  in  the  erect  iKJsition  of  (he  Ijody.     The  subauiv  .,.,v...    ., 

lower  Ujrder  of  the  thinl  sacral  vertebra  This  wa<  one  01  the  three  out  oi  ricvrn  dis- 
sections in  which  a  sutmrachnoiil  space  was  found  behind  the  conl  all  the  way  up  into 
the  rer\  iiiil   region. 
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View  of  posterior  .isi>ccl  ol  ihc  lumbar  portion  ot  a  spinal  column,  seen  at  an  angle  of 
about  40°  with  the  mclian  saRittal  plane.  The  body  was  suspendeii  in  the  almost  vertical 
tiosition.  The  bonv  limits  of  the  interarcual  spaces  arc  imlicated  by  the  pins.  The  small 
black  fin  heads  outline  the  extents  laterally  of  these  sp.ices.  The  tliird  lumbar  interspace 
shows  considerable  l>ony  encroachment.     The  1uml>i)sacral  interspace  is  the  larRcst  of  any 
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Site  of  Greatest  Safety  for  Performing  Lumbar  Puncture. 
— The  one  site  at  which  lumbar  puncture  of  the  subarachnoid 
space  could  have  been  made  without  liability  of  injuring  the 
nerve-roots  in  all  of  the  fifteen  dissections,  using  a  needle 
not  too  sharply  pointed  (Figs.  15  and  17)  and  relaxing  the 
mesially  lying  nerve-roots  by  sacral  extension,  was  mesially  in 
the  interval  between  the  fourth  and  fifth  lumbar  vertebrae  (see 
Fig.  13).  A  puncture  mesially  in  the  lumbosacral  space  could 
probably  have  been  done  with  equal  safety  in  all  the  dissec- 

FiG.  17. 


Diagram  of  cross  section  of  Dissection  G  (Fig.  i6.  Type  V)  opposite  the  fourth  lumbar 
interspace.  Below  the  lower  border  of  the  fifth  lumbar  vertebra  all  the  nerve-roots  were 
adherent  to  the  arachnoid.  Above  this  level  the  arachnoid  was  firmly  adherent  over  the 
posterior  surfaces  of  the  laterally  situated  nerve-roots  of  the  cauda  equina,  while  mesially 
.t  lay  loosely  over  the  posterior  surface  of  the  nerve  structures,  to  which  it  was  connected 
by  delicate  trabeculae  from  about  one-eighth  to  one-quarter  inch  in  length,  the  shorter 
trabeculae  occupying  the  more  lateral  positions.  Fluid  tests  were  not  made,  but  it  would 
seem  likely  that  in  the  presence  of  a  fluid  content  within  the  arachnoid  sac,  with  the  -erves 
relaxed  by  posture,  there  would  have  been  mesially  in  the  posterior  part  of  the  sac  a  depth 
of  about  one-quarter  of  an  inch  of  fluid  which  could  be  traversed  by  the  puncturing  needle 
before  nerve  structure  would  be  touched. 

tions,  but  it  must  be  regarded  as  second  in  order  of  desirability, 
since  at  this  level  there  was  a  greater  tendency  for  the  nerve- 
roots  to  become  adherent  to  the  posterior  wall  of  the  arachnoid 
sac,  as  well  as  for  the  subarachnoid  space  to  become  shallower, 
in  one  dissection  the  subarachnoid  space  terminated  at  the 
upper  border  of  the  first  sacral  vertebra. 

THE    TECHNIC    OF    HJMH.\U    PUNCTURE. 

Quincke''  early  urged  the  importance  of  puncture  of  the 
spinal  snbnrachnoid  space  onlv  below  the  level  of  the  ciniiis 
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medullaris,  and,  as  well,  of  making  the  puncture  in  the  median 
line,  to  which  latter  procedure  he  made  an  exception  in  the 
case  of  muscular  males,  who  have  particularly  tough  median 
line  structures,  on  whom  he  advised  instead  a  puncture  enter- 
ing at  a  slightly  lateral  point  and  aimed  at  the  posterior 
median  line  of  the  spinal  theca.  Donitz,*  after  having 
produced  half-sided  anaesthesia  in  three  instances  consequent 
upon  the  injection  of  an  anaesthetic  solution  into  the  lateral 
portion  of  the  subarachnoid  cavity  with  the  patient  in  the 
sitting  position,  insisted  upon  the  necessity  of  median  punc- 
ture, so  that  the  needle  point  should  enter  a  median  cleft 
between  the  two  halves  of  the  cauda  equina  described  by 
Quincke,  and  thus  avoid  the  laterally  lying  nerve-roots. 
Quincke  "  employed  the  lateral  position  for  puncture  in  order 
that  the  elastic  tension  in  the  arachnoid  sac  could  be  measured 
apart  from  the  influence  of  the  hydrostatic  pressure  of  the 
column  of  fluid  that  would  be  brought  into  play  by  the  erect 
position.  He  contended  that  the  subarachnoid  pressure  should 
not  be  lowered  below  the  normal.  He  says  (Dents.  KL,  vi) 
that  Kronig  found  that  in  adults  the  lumbar  pressure  in  the 
horizontal  dorsal  position  was  125  mm.  and  in  the  sitting 
position  410  mm.  Hosemann,^*'  of  Rostock,  measures  the 
subarachnoid  pressure  by  Quincke's  method,  in  spinal  anaes- 
thesia, reducing  it  if  raised,  to  120  mm.,  or  raising  it  if  reduced, 
which  is  the  condition  more  often  found,  by  giving  saline 
solution  subcutaneously  or  by  rectum.  He  thus  controls  the 
sequel  headache.  Miiller  ^'  a  year  later  reports  a  continuation 
of  this  practice  with  satisfaction  at  the  Rostock  Klinik. 

Michelsson  estimates  roughly  the  subarachnoid  pressure 
from  the  force  of  the  stream  through  the  needle,  and  with- 
draws more  or  less  of  the  cerebrospinal  fluid  accordingly. 
Onincke  '*  refers  to  Ossipow's  experiments  on  dogs  to  demon- 
strate the  effect  on  the  circulation  of  the  central  nerv'ous  system 
of  the  withdrawal  of  the  cerebrospinal  fluid.  He  says:  '*  The 
rather  rapid  removal  of  the  fluid  resulted  not  only  in  a 
h^'pcrrrmia  of  the  cortex  and  substance  of  the  brain  and  cord, 
but  also  in  small  hemorrhages,  and.  where  the  animals  were 
allowed  to  live,  in  degeneration  of  the  ganglion  cells  of  the 
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cord."  H.  Tyrrell  Gray  ^^  who,  in  spinal  anaesthesia  practises 
withdrawal  of  the  cerebrospinal  fluid  until  its  flow  is  obviously 
influenced  by  the  respiratory  movements,  writes :  "  The  with- 
drawal of  a  considerable  quantity  of  cerebrospinal  fluid  has 
no  discernible  constitutional  effect  on  the  patient." 

The  writer  is  inclined  to  believe,  in  theory,  that  the  greater 
the  reduction  in  the  amount  of  the  cerebrospinal  fluid  in  the 
subarachnoid  space,  excepting  to  a  point  of  complete  depletion, 
the  greater  will  be  the  distance  through  which  the  fluid  that 
remains  will  shift  cranialward  should  the  head  be  lowered. 
Gray  is  very  careful  to  keep  the  head  elevated  on  account  of 
using  an  anaesthetizing  solution  of  a  heavy  specific  gravity. 

Donitz  employed  the  sitting  posture  in  order  that  the 
needle  could  be  driven  forward  more  accurately  in  the  median 
line.  Both  Quincke  and  Donitz  employed  the  position  of 
extreme  lumbar  flexion.  Sellheim  ^^  explained  that  the  tension 
produced  by  forward  bending  of  the  body  brought  into 
prominence  the  median  sagittal  cleft,  betw^een  the  two  halves 
of  the  Cauda  equina.  Quincke  advised  puncture  below  the 
second  lumbar  vertebra  to  avoid  the  conus  medullaris.  Bier  ^^ 
punctured  between  the  second  and  third,  or  first  and  second 
lumbar  vertebrae.  Colombani  ^*^  preferred  the  fourth  lumbar 
interspace. 

The  Needle. — Strauss  ^^  has  said  that  to  penetrate  the 
median  interspinous  ligamentous  structures  the  point  of  the 
puncturing  needle  must  be  as  sharp  as  possible.  He  first 
used  Quincke's  needle  and  then  Bier's.  Sellheim  ^^  advocated 
the  use  of  a  needle  as  blunt  as  possible  so  as  to  preserve  the 
sense  of  touch.  He  says  that  the  angle  of  obliquity  of  the 
long  axis  of  the  opening  in  the  needle  point  with  the  shaft 
should  be  about  50°,  and  that  the  margin  of  the  opening  should 
be  rounded  off.  The  needle  should  be  provided  with  an 
obturator  which  exactly  fits  the  point. 

The  writer  is  of  the  opinion  that  a  moderately  hhiiit 
needle,  as  well  as  giving  greater  perception  {o  the  sense  o\ 
touch,  is  less  likelv  to  cause  injurv  to  any  nerve-roots  it  may 
meet  or  to  become  ol)structed  by  such  roots  than  is  a  sharply 
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pointed  one  (^sce  Fig.  15,  and  descriptions  in  the  text  of 
Types  IV  and  V).  Bier  recommended  that  the  point  of  the 
needle  should  be  short  to  ensure  its  complete  entrance  within 
the  subarachnoid  space,  since  a  long  point,  if  arrested  when 
but  partially  passed  within  the  spinal  theca,  might  both  tap 
the  subarachnoid  space  and  at  the  same  time  be  the  cause  of  a 
peridural  spilling  of  the  injected  tluid. 

Slamjer  *^  advises  that  the  needle  should  have  a  short 
oblique  point  for  the  same  reason.  Barker  ~"  avoided  this 
difficulty  by  threading  through  his  needle  a  canula  which 
projected  beyond  the  point.  The  needles  should  be  made 
of  platinum  or  pure  nickel,  neither  of  which  metals  rust, 
the  importance  of  which  lies  in  the  fact  that  the  drugs  used 
for  spinal  anaesthesia  are  decomposed  by  an  alkali,  and  there- 
fore the  implements  with  which  they  come  in  contact  must 
be  boiled  in  plain  water.  The  diameter  generally  recommended 
for  the  needles  is  about  i  mm.  Slamjer  suggests  that  a 
needle  of  too  great  a  diameter  may  make  so  large  a  puncture 
in  the  spinal  membranes  as  to  allow  a  reflux  of  cerebrospinal 
fluid  through  it  after  the  needle  has  been  withdrawn.  Sellheim 
describes  a  manner  of  holding  a  relatively  blunt  needle  when 
puncturing  in  the  median  line,  in  a  way  to  employ  the  sense 
of  touch,  as  follows :  "  The  puncturing  needle,  after  penetra- 
tion of  the  skin  and  the  superficial  ligamentous  structures, 
is  strongly  grasped  by  the  index  finger  and  thumb  of  each 
hand,  while  the  other  fingers  find  as  many  points  of  support 
as  possible  on  the  back,  on  either  side  of  the  site  of  puncture. 
In  this  position  a  deep  touch  perception  can  be  most  delicately 
observed  by  the  play  of  the  fingers."  He  could  thus  determine 
by  the  sense  of  touch  when  the  point  of  the  needle  had  passed 
the  resistance  of  the  ligamentous  structures.  He  estimated 
the  distance  between  the  ligamentum  subflavum  and  the  cere- 
brospinal fluid  in  corpulent  people  to  be  about  i  cm. 

Hemorrhage. — Hemorrhage  arising  from  spinal  puncture 
may  be  either  epidural  or  subdural.  H  pure  blood  flows  out 
through  the  needle,  the  source  of  the  hemorrhage  is  epidural. 
H   blood-tinged   cerebrospinal   fluid   is  drawn,   the   source  is 
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subdural  (Quincke).  Since  the  posterior  epidural  venous 
arcades  underlie  the  bony  arches  of  the  lumbar  spine  (p.  451), 
and  since  the  mesially  lying  anterior  epidural  venous  plexuses 
occupy  only  the  transverse  hollows  of  the  posterior  surfaces 
of  the  lumbar  vertebrae  (p.  451),  there  are  therefore  normally 
no  sizable  epidural  veins  in  the  line  of  a  straight,  forward 
puncture,  which  is  directed  toward  an  intervertebral  disk, 
and  the  liability  of  hemorrhage  occurring  from  this  source 
is  very  slight.  Borschardt  ^-^  reports  a  case,  however,  of  a 
60-year-old  man  with  an  enlarged  prostate,  in  which  after 
an  injection  of  0.06  g.  tropacocaine,  followed  by  high  pelvic 
elevation,  collapse  and  death  supervened.  The  autopsy  showed 
an  epidural  hemorrhage  which  with  the  high  pelvic  elevation 
had  flowed  upward  to  the  second  or  third  cervical  vertebra, 
while  the  sacral  canal  contained  no  blood.  Borschardt  does 
not  attribute  the  cause  of  death  any  more  to  the  hemorrhage 
than  to  the  tropacocaine  and  high  pelvic  elevation.  Bolton  -^ 
has  questioned  whether  it  would  be  possible  for  the  cord  to 
be  compressed  at  all  by  bleeding  into  the  epidural  tissue. 

Concerning  subdural  hemorrhage,  in  Konig's  case  of  para- 
plegia (p.  481),  the  subarachnoid  injection  of  stovaine  was 
made  directly  upon  having  drawn  through  the  needle  cerebro- 
spinal fluid  colored  light  red,  regarding  the  impropriety  of 
having  done  which,  Konig,  in  reporting  the  case,  made  the 
following  reflection :  ''  We  must  regard  as  an  absolute  rule 
the  principle  already  laid  down  by  Donitz,  though  for  some- 
what different  motives,  to  inject  the  anaesthetic  only  when 
clear  liquor  is  drawn."  Bier  says  in  this  regard:  "  If  blood 
drops  forth  and  is  not  soon  succeeded  by  clear  liquor,  then 
the  needle  should  be  withdrawn  and  reintroduced  in  another 
intervertebral  space."  Michelsson  says:  "A  fresh  puncture 
seems  to  us  necessary  only  in  those  cases  where  the  cerebro- 
spinal fluid  is  bloody  and  does  not  quickly  clear  up.  In  the 
cases  where  we  injected  nevertheless,  we  most  always  have 
seen  total  failures."  He  regarded  tiiat  the  blood  admi.xture 
with  cerebrospinal  fluid  neutralizctl  the  efl'ect  of  stovaine. 

Sl(m'  Dropp'uuj  of  the  Cerebrospinal  lUuid  from  the  Punr- 
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turiny  Xcedle. — In  seeking  tor  the  cause  of  this  manifestation 
among  the  anatomical  findings  of  this  work,  the  evidence  has 
been  in  favor  of  attributing  a  slow  dropping  of  the  cerebro- 
spinal liuid  through  the  needle  to  the  impalement  of  a  nerve 
on  the  point  of  the  latter  (see  text  Types  IV  and  V,  pp.  465 
and  466)  which  would  manifestly  be  more  likely  to  happen  with 
the  use  of  a  needle  having  a  sharply  pricking  point  and  in  the 
presence  of  tensed  nerve-roots  lying  in  the  line  of  puncture, 
than  with  a  needle  having  a  relatively  blunt  point  and  with 
the  mesially  lying  nerve-roots  of  the  cauda  equina  relaxed. 
Bier  says  on  this  subject:  *'  The  anaesthetic  should  never  be 
injected  before  the  liquor  flows  out  in  quickly  following  drops. 
The  neglect  of  this  rule  causes  most  of  the  so-called  '  failures.' 
The  needle  should  be  turned  with  very  slow  forward  pushing 
or  backward  drawing  until  the  liquor  flows  right." 

The  Cardinal  Principles. — The  writer  would  enumerate 
these  as  follows: 

1.  The  posture  of  the  patient  should  be  one  embodying 
pelvic  extension  (elevation  of  the  sacral  lever),  for  the  pur- 
pose of  assuring  relaxation  of  the  mesially  lying  sacral  nerve- 
roots  of  the  Cauda  equina,  that  they  may  the  better  elude  the 
needle-point. 

2.  Puncture  should  be  made  only  in  the  fourth  lumbar 
(preferably)  or  the  lumbosacral  interspace. 

3.  The  point  of  the  needle  should  be  aimed  at  the  posterior 
median  line  of  the  spinal  theca  (Quincke,  Donitz,  Gersten- 
berg  and  Hein,  Sellheim,  and  Fig.  13). 

4.  The  point  of  the  needle  should  be  short  to  ensure  its 
complete  entrance  within  the  subarachnoid  space  (Bier),  and 
relatively  blunt  both  for  adding  delicacy  to  the  sense  of  touch 
(Sellheim),  as  well  as  to  reduce  to  a  minimum  the  liability 
of  impalement  upon  it  of  the  nerve-roots  (see  text  Types  IV 
and  V,  pp.  465  and  466). 

The  question  would  now  arise,  as  to  what  plan  of  technic 
would  best  inculcate  these  principles. 

The  Posture  (sacral  elevation). — In  the  erect  position  of 
the  body  the  pelvis  is  tilted  sufficiently  backward   to  relax 
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the  sacral  nerve-roots,  and  also  the  amount  of  space  between 
the  spinous  processes  (Fig.  i8),  though  less  than  with  acute 
lumbar  flexion,  is  sufficient  for  the  performance  of  median 
lumbar  puncture.  In  forced  lumbar  extension  the  spinous 
processes  crowd  closely  together,  which  movement,  when 
suddenly  made  by  the  patient  during  median  lumbar  puncture, 
may  cause  breaking  of  the  needle. 

In  the  lateral  position,  pelvic  extension  can  be  maintained 
by  straightening  the  dependent  thigh,  and  then,  in  order  to 
keep  the  balance,  the  leg  and  thigh  of  the  opposite  side  can 
be  flexed  until  the  foot  of  this  side  rests  upon  the  knee  of  the 
dependent  extremity. 

The  Choice  of  the  Route  of  Puncture. — In  this  connection 
there  arises  the  question  of  the  necessity  for  the  use  of  a 
needle  with  a  relatively  blunt  point  for  the  purpose  of  lessening 
the  danger  of  injury  to  the  nerve-roots,  the  fact  for  con- 
sideration being  that  a  needle  of  this  description  can  be  passed 
through  the  intercepting  structures  of  the  lateral  route  with 
a  delicacy  of  touch  which  is  impossible  by  the  median  route. 
So  that,  if  the  lateral  route  with  the  use  of  a  relatively  blunt 
needle  can  be  shown  to  at  least  be  as  safe  as  the  median 
with  the  use  perhaps  of  a  sharper  needle,  it  would  naturally 
become  the  route  of  choice. 

Certain  of  the  anatomical  facts  here  demonstrated  would 
seem  to  throw  some  light  upon  this  problem.  The  three  dis- 
sections E,  F,  and  G  (Figs.  13  to  17)  were  the  only  ones  of  this 
series  in  which  the  route  of  puncture  or  shape  of  the  needle 
point  could  have  had  any  bearing  on  injury  to  the  ner\'e- 
roots.  In  every  one  of  the  other  12  dissections,  the  anatomy 
was  such  that,  with  sacral  lever  raised,  the  subarachnoid  space 
could  have  been  tapped  through  any  one  of  the  three  lower 
interarcual  spaces,  without  danger  of  injuring  anv  of  the  nerve- 
roots  by  either  lateral  or  median  route,  and  with  a  sharply 
pointed  needle  as  well  as  with  a  blunted  one. 

The  original  operation  of  median  hinibar  puncture  pro- 
posed by  Oiu'ncke  was  based  upon  the  proposition  that  the 
Cauda  equina  invariably  divided  at  the  conus  into  two  lateral 
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halves,  having  a  cleft  between  them  from  2-5  mm.  in  breadth, 
through  which  interval  alone  the  cerebrospinal  fluid  must  be 
drawn.  Donitz  and  Sellheim  in  their  essays  on  technic 
reiterated  Quincke's  argument  for  median  puncture. 

Out  of  the  whole  series  of  15  dissections  here  presented, 
Dissection  E  (Fig.  13)  was  the  only  one  in  which  the  cerebro- 
spinal fluid  would  have  had  to  have  been  drawn  from  between 
the  two  halves  of  the  cauda  equina.  The  cleft  in  this  dissection 
did  not  visibly  spread  on  cutting  through  the  arachnoid  window 
attached  to  its  two  sides,  so  that  the  illustration  gives  a 
good  idea  of  the  available  space  there  would  have  been  here 
for  puncture.  In  this  dissection  an  exact  median  puncture 
through  the  fourth  lumbar  interspace  would  have  been  the 
ideal  operation.  Yet  in  seeking  to  establish  one  technic  to 
best  meet  all  anatomical  variations,  provided  in  all  other 
complicating  arrangements  of  the  nerve-roots  (Dissections  F 
and  G)  it  can  be  shown  to  be  desirable  to  employ  a  relatively 
blunt  needle  and  a  lateral  route  of  puncture,  it  would  seem 
to  be  the  question  for  consideration  in  the  case  of  Dissection 
E,  whether  for  it  too  the  blunted  needle  and  lateral  route 
might  not  be  utilized  at  least  as  a  very  good  compromise  in 
place  of  median  puncture  if  not  as  an  equally  good  procedure. 
(See  tnesial  puncture  of  the  spinal  theca  by  a  lateral  route, 

P-  475-) 

The  other  two  dissections,  F  (Figs.  14  and  15)  and  G 
(Figs.  16  and  17).  for  special  consideration,  are  the  ones 
which  argue  strongly  for  the  use  of  the  relatively  blunt 
needle,  though  for  different  reasons.  Dissection  F  in  order 
that  the  needle  may  be  one  that  can  drive  a  wedge  of  dura 
between  the  nerve-roots  before  it  penetrates,  and  Dissection  G 
in  order  that  the  needle  may  be  one  that  the  posteriorlv  lying 
nerve  bands,  relaxed  by  elevation  of  the  sacral  lever,  can 
best  elude.  In  neither  of  these  dissections  does  the  importance 
of  a  direct  forward  median  puncture  for  entrance  into  the 
subarachnoid  space  seem  to  be  demonstrated,  and  on  the  other 
hand  there  would  seem  to  be  every  reason  for  using  as  blunt 
a  needle  as  possible,  introduced  with  the  utmost  dclicarv  of 
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touch,  which  conditions  are  best  fulfilled  by  the  lateral  route. 
Anatomy  of  Median  Lumbar  Puncture. — A  tubercle  pro- 
jects downward  from  the  lower  margin  of  a  lumbar  spinous 
process  close  to  its  posterior  extremity,  so  that  in  performing 
median  puncture  the  needle  should  be  made  to  follow  as  closely 
as  possible  the  upper  border  of  the  lower  spinous  process  of  the 
interspace  through  which  it  is  passed,  to  avoid  encountering  the 
tubercle. 

In  median  lumbar  puncture  the  needle  is  liable  to  some 
little  deflection  from  the  exact  median  plane.  The  writer 
planted  two  hat  pins  straight  forward  in  the  spinal  canal, 
one  introduced  in  the  interspinous  interval  in  a  line  which 
was  thought  to  occupy  the  exact  median  plane,  and  the  other, 
one-third  inch  lateral  to  the  first.  On  dissecting  out  the 
points,  they  were  found  to  have  entered  the  spinal  theca 
close  together  a  little  lateral  to  the  middle  line.  Gerstenberg 
and  Hein  say  that  a  little  deviation  of  the  needle  from  the 
median  line  makes  no  difference. 

The  supraspinous  ligament  measures  about  one-quarter 
inch  across,  while  the  interspinous  ligament  at  its  middle 
portion  is  only  about  one-twelfth  inch  thick.  Quincke 
estimated  the  depth  of  lumbar  puncture  to  be  usually  from 
4  to  6  cm. ;  in  large  muscular  men  from  7  to  8  cm. ;  and 
in  fat  people  even  to  10  cm. 

The  depth  of  puncture  in  the  lumbosacral  interspace  is 
perceptibly  shallower  than  is  that  in  the  lumbar  interspaces 
above. 

Mesial  Puncture  of  the  Lumbar  Spinal  Theca  by  a  Lateral 
Route. — H.  Tyrrell  Gray^^  practises  lateral  puncture  ex- 
clusively. He  says:  "  These  dangers  "  (those  of  lateral  punc- 
ture) "I  am  convinced  have  been  greatly  exaggerated."  He 
states  that  in  some  hundreds  of  lumbar  punctures  the  nerves 
had  been  touched  by  the  needle  or  canula  on  only  three 
occasions.  Gray,  from  a  point  just  lateral  to  his  finger-tip 
placed  on  the  interspinous  interval  in  the  median  line  of  the 
back,  directs  the  needle  very  slightly  upward  and  inward. 
"  Tlu-  noodle  ran  ho   folt  in   it^  cnnr^o  to  ponotrato  two  ro- 
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sistances:  (i)  the  ligamentum  subflavum,  and  (2)  the  dura 
mater."  The  writer  has  employed  the  same  deep  guides  for 
a  number  of  years  in  a  limited  experience  with  lateral  lumbar 
puncture,  using  a  needle  without  a  sharply  pricking  point, 
since  in  this  way  he  had  found  that  he  could  be  guided  by 
the  sense  of  touch.  Slamjer,  in  reporting  2700  cases  of 
lumbar  anaesthesia  with  tropacocaine.  says:  "The  puncture 
was  either  lateral  or  median  without  our  having  seen  any 
remarkable  difference  resulting." 

The  ligamentum  subflavum  in  the  lumbosacral  interspace  is 
thinner  than  are  those  in  the  lumbar  spaces  above,  and  conse- 
quently offers  a  considerably  less  resistance  to  the  penetrating 
needle. 

In  fat  people,  in  whom  the  spinous  processes  cannot  be 
differentiated  by  palpation  through  the  skin,  the  lumbar  inter- 
spinous  ititen'al  eau  be  heated  in  two  ways,  one  by  prodding 
with  a  needle  from  a  slightly  lateral  position  across  the 
median  line  structures,  and  the  other  by  touching  with  the 
needle  the  lower  border  of  a  lamina  near  where  it  joins  the 
spinous  process.  The  latter  site  is  recognized  by  its  super- 
ficial location,  three-fourths  to  one  inch  beneath  the  skin 
surface,  the  conformation  of  a  lumbar  lamina  exhibiting  a 
rather  prominent  backward  slope  from  above  downward,  so 
that  its  lower  border  overhangs  considerably  the  upper  margin 
of  the  lamina  immediately  below  it  (Fig.  18).  Consequently 
if  the  puncturing  needle,  introduced  close  to  the  median  line 
structures,  strikes  bone  thus  superficially,  the  point  of  contact 
must  be  offered  by  this  prominent  lower  border  of  the  lamina. 
which  indicates  that  the  course  of  the  needle  is  just  a  little 
above  the  level  of  an  interarcual  space. 

Tn  order  to  as  accurately  as  possible  penetrate  the  pos- 
terior median  line  of  the  spinal  theca  with  a  needle  introduced 
through  a  lateral  route,  the  point  of  the  needle  must  first 
be  made  to  touch  some  deep  guide  from  which,  as  a  point 
of  ultimate  departure,  it  can  take  a  short  and  direct  course 
to  its  final  destination.  W'^ith  the  attempt  to  direct  the  needle 
from  a  point  of  slightly  lateral  entrance  on  the  skin  surface 
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in  one  straight  line  to  the  posterior  mesial  area  of  the  spinal 
theca,  the  needle  point  may  very  easily  get  outside  of  the 
limits  of  the  interarcual  space.  Thus  it  was  found  by  this 
method  that  the  point  could  pierce  the  interspinous  ligament 
and  impinge  on  the  lamina  of  the  opposite  side,  or  that  it 
could  strike  the  under  margin  of  the  spinous  process.  The  deep 
guide  in  the  procedure  here  proposed  is  the  ligamentum  sub- 
tlavum  or  the  bone  adjacent  to  it,  which  is  met  by  the  needle 
when  passed  straight  forward  through  the  erector  spinse  muscle, 
parallel  with  and  closely  adjacent  to  the  interspinous  ligament. 
The  close  relationship  of  the  course  of  the  needle  to  the 
latter  structure  is  advisable,  in  order  that  the  needle  can  be 
made  to  enter  the  posterior  mesial  area  of  the  theca  with  as 
little  inclination  from  the  median  sagittal  plane  as  possible.  The 
point  of  entrance  selected  was  therefore  one  quarter  inch 
from  the  median  line  of  the  back,  and  the  needle,  taking 
thence  a  straight  forward  course,  should  consequently  reach 
the  level  of  the  interarcual  space  also  one  quarter  inch  from 
the  median  sagittal  plane.  A  short  longitudinal  stab  wound  of 
the  skin  should  be  made  at  the  site  of  entrance  of  the  needle. 
This  incision  is  necessary  for  the  entrance  of  a  relatively 
blunt  needle,  while  at  the  same  time  it  does  away  with  the 
binding  influence  of  the  skin  on  the  shaft  of  the  needle,  as 
well  as  avoids  the  danger  of  contamination  of  the  needle 
by  the  bacteria  of  the  skin. 

The  resistance  of  the  interarcual  area  is  encountered  at 
a  depth  of  from  one  and  one-half  to  two  inches  beneath  the 
skin,  excepting  opposite  the  lumbosacral  interspace  where  the 
depth  is  less.  After  the  needle  has  encountered  the  resistance 
of  the  spinal  column  (usually  that  of  the  ligamentum  sub- 
flavum),  it  should  not  be  attempted  to  push  tiie  instrument 
straight  through  into  the  subarachnoid  space,  but  instead, 
before  trying  to  complete  its  introduction,  it  should  first  be 
slightly  withdrawn  until  its  point  lies  free  in  the  muscle, 
and  then  from  this  latter  position  it  should  bo  givoti  its 
direction  toward  the  posterior  median  line  of  tlie  spinal  theca. 
which  is  done  by  inclining  it  at  an  angle  of  aln^ut  5  degrees 
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with  the  median  sagittal  plane,  liie  needle  will  then  usually 
pass  unobstructedly  through  the  lirm  structure  of  the  liga- 
mentiuii  subllavum  to  penetrate  the  spinal  theca.  Sometimes, 
however,  the  angle  must  be  mcreascd  to  about  7  degrees  to 
get  over  a  lateral  bony  obstruction.  Or,  if  this  slightly  in- 
creased slant  of  the  needle  be  of  no  avail  to  elude  the  bony 
opposition,  then  the  latter  is  probably  due  to  a  high  projection 
of  the  upper  margin  of  the  spinous  process,  to  get  above 
which,  the  point  of  the  needle  should  be  gradually  worked 
upward,  maintaining  all  the  time  the  inward  inclination  of 
5  degrees,  until  finally  the  point  finds  entrance  beneath  the 
middle  of  the  upper  bony  arch  of  the  space.  An  upward 
slant  of  the  needle  of  from  5  to  10  degrees  may  be  necessary. 
Certain  advantages  of  the  lateral  route  over  the  median 
can  be  summarized  as  follows : 

1.  The  needle  can  be  guided  more  by  the  sense  of  touch. 

2.  There  can  be  used  a  needle  with  a  less  sharp  point, 
which  both  aids  the  sense  of  touch  and  is  less  liable  to  cause 
nerve  injury, 

3.  With  a  correct  technic,  the  posterior  mesial  area  of  the 
spinal  theca  can  be  entered  in  almost  as  straight  forward  a 
direction  as  is  possible  by  the  median  route,  and  apparently 
about  as  near  the  median  line. 

4.  There  is  no  danger  of  breaking  the  needle. 

5.  The  operation  is  capable  of  performance,  if  desired,  in 
the  position  of  extreme  lumbar  extension. 

PARALYTIC  SEQUELS  OF  LUMBAR  PUNCTURE  AND  THE  LUMBAR 
INJECTION   OF   A   SPINAL  ANESTHETIC. 

But  one  reference  to  a  paralytic  sequel  following  lumbar 
puncture  per  se,  was  found  in  literature.  Slamjer,*^  speaking 
of  permanent  nerve  paralyses  following  spinal  anaesthesia, 
says:  "Quincke  saw  such  a  paralysis  occur  as  a  result  of 
simple  lumbar  puncture,  the  reason  for  which  he  attributed 
to  a  hemorrhage  in  the  nerve  substance."  There  were  found, 
however,  a  number  of  reported  cases  having  paralytic  sequels 
following  the  lumbar  injection  of  a  spinal  an.Tsthetic,  a  brief 
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consideration  oi  which  it  was  thought  might  be  illuminating 
to  the  subject  matter  oi  this  paper. 

ihese  paralyses  loUowing  the  lumbar  injection  of  a  spinal 
anaesthetic  became  apparent  either  closely  consecutive  to  the 
recovery  of  the  patient  from  the  ettects  of  the  anaesthesia,  or 
else  later  after  an  interval  of  complete  restoration  of  function 
to  the  patient.  They  are  regaraea  to  be  due  either  to  trauma 
inhicted  on  the  nerve  structures  by  the  puncturing  needle,  or 
to  some  irritative  action  of  the  solution  injected,  it  can  be 
seen  that  paralyses  attributable  to  the  former  cause  must  be 
limited  to  the  lower  half  of  the  body,  and  that  their  onset, 
as  in  the  case  of  any  severe  nerve  injury,  ought  to  be  im- 
mediate. Ihe  late  occurrence  of  a  paralysis  would  seem  to 
be  at  total  variance  with  a  traumatic  origin,  and  might  con- 
sequently be  regarded  as  characteristic  of  an  irritation  by  the 
anaesthetizing  arug.  In  support  of  the  latter  proposition  is 
the  fact  that  paralyses  of  the  upper  extremity  and  more  fre- 
quently of  the  eye  muscles,  following  the  lumbar  injection 
of  a  spinal  anaesthetic,  which  could  by  no  possible  logic  be 
attributable  to  the  traumatism  of  a  lumbar  needle  puncture, 
are  characterized  by  a  late  onset.  These  late  occurring 
paralyses  are  sometimes  permanent. 

Owing  to  an  almost  general  obedience  to  Quincke's  early 
injunction  to  enter  the  pimcturing  needle  below  the  conus 
meduUaris,  which  could  then  only  encounter  individual  nerve- 
roots,  the  cases  of  paraplegia  following  lumbar  anaesthesia 
attributable  to  the  needle  puncture  have  been  few.  On  the 
other  hand  isolated  paralyses  of  the  lower  half  of  the  body 
following  lumbar  anaesthesia,  which  might  be  due  to  injury 
of  individual  nerve-roots  of  the  cauda  equina,  are  more  fre- 
quent. The  latter  sequels  seem  to  affect  exclusively  tiie  blad- 
der and  anus  and  the  area  of  distribution  of  the  peroneal 
nerve.  That  the  nerve-roots  of  supply  to  the  bladder  and 
anus,  which  are  the  third  and  fourth  sacral,  should  be  ones 
of  selection  for  injury  by  the  needle  it  is  easy  to  understand, 
since  they  occupy  the  most  mesial  position  of  all  the  nerve- 
roots  of  the  cauda  equina,  and  consequently,  exceptinj;;^  where 
a  mesial  cleft  exists.  He  in  line  with  a  niech'an  puncture. 
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As  regards  the  liability  of  causing  injury  to  an  agglutinated 
mass  of  nerve-rootsby  puncturing  theiii  with  a  needle,  Donitz's  ^^ 
three  cases  of  half-sided  anaesthesia,  and  that  of  Trautenroth,^^ 
resulting  from  the  injection  of  the  anesthetic  solution  laterally 
within  the  spinal  theca,  are  instructive.  Donitz  employed  the 
sitting  position,  so  that  any  possible  influence  of  gravity  to 
retain  the  injected  huid  all  on  one  side  could  be  eliminated. 
No  ill  results  were  recorded.  Trautenroth,  with  the  patient 
in  the  left  lateral  position,  produced  a  right-sided  anaesthesia, 
so  gravity  in  his  case  too  could  have  played  no  part.  He 
introduced  the  needle  to  the  left  of  the  median  line  and  aimed 
it  obliquely  toward  the  median  line.  The  patient  experienced 
a  severe  pain  in  the  right  leg,  whereupon  the  operator,  with- 
out withdrawing  liquor,  injected  0.06  g.  tropacocaine  with 
resulting  anaesthesia  of  the  right  lower  extremity  only.  The 
other  side  of  the  subarachnoid  space  was  then  injected  with 
0.045  tropacocaine.  Headache  was  the  only  sequel.  Oelsner 
and  Kroner  ^'  have  published  a  case,  in  which,  during  the 
operation  for  spinal  anaesthesia,  there  was  pain  in  the  right 
leg  as  if  a  nerve  of  the  cauda  equina  had  been  struck.  The 
pain  disappeared  after  one  to  two  minutes.  There  was  no 
change  in  the  pulse  or  respiration,  and  there  were  no  serious 
complications  or  sequels. 

The  comparative  infrequency  with  which  paralysis  has  fol- 
lowed lumbar  puncture,  in  the  face  of  the  indisputable  ana- 
tomical evidence  here  presented  that  nerve-roots  may  so  fre- 
quently be  in  relation  with  the  posterior  arachnoid  wall  opposite 
the  second  and  third  lumbar  interspaces,  would  seem  to  be  in 
evidence  that  the  trauma  of  a  needle  penetrating  nerve-roots  of 
the  Cauda  equina  is  generally  well  borne.  This  observation, 
however,  should  not  be  construed  as  furnishing  a  reason  why 
the  utmost  punctiliousness  should  not  be  observed  to  avoid  the 
nerve-roots  in  practising  lumbar  puncture. 

/.  IVhole    Lower    Extremity    Paralyses    Immediately    Following    Spinal 

AncTSthesia. 

I.  Trautenroth  :  Ein  Fall  von  schwerer  Stovainvergiftung  nach 
Lumbalancrsthesie  nebst  Bemcrkungen  iiber  lialbscitige  Anasthesien, 
Deuls.  med.  Wochenschrift,  T906,  p.  7.    Forceps  extraction. 
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Patient  on  left  side.  Point  of  entrance  of  needle  between  the  first 
and  second  lumbar  vertebrae  about  i  cm.  to  left  of  median  line.  No 
cerebrospinal  fluid  came  through  the  needle,  but  nevertheless  half  a 
Pravaz  syringeful  of  1:1000  adrenalin  solution  was  injected.  With  a 
new  puncture  between  the  second  and  third  lumbar  vertebrae,  cerebro- 
spinal fluid  was  drawn;  i  in  1000  adrenalin  solution  was  now  injected, 
followed  in  three  minutes  by  0.06  g.  stovaine.  Ten  minutes  after  the 
injection  the  woman  was  in  bad  condition.  Pulse  small  and  slow. 
Breathing  slow  and  superficial.  Cyanosed.  The  anaesthesia  reached  to 
the  neck.  Fifty  minutes  after  the  birth,  sensation  had  returned  to  the 
navel,  and  the  lips  were  red.  The  left  leg  could  not  be  moved  by  the 
patient  for  seven  hours  and  the  right  leg  until  several  hours  later.  On 
the  following  day  the  patient  could  not  properly  lift  the  right  leg. 
Sudden  severe  headache  on  the  night  of  the  fourth  day  with  general 
pains  over  the  body.  The  right  leg  was  as  though  asleep.  Ninth  day 
right  leg  seemed  to  the  patient  icy  cold,  as  though  dead.  No  temperature 
difference  between  the  right  and  left  legs.  Not  until  five  weeks  after 
the  puncture  did  the  patient  first  leave  her  bed,  in  which  she  had 
remained  on  account  of  pains  in  the  back  and  lameness  in  the  right 
leg.  She  could  walk  only  with  trouble.  The  temperature  had  been 
normal. 

2.  KoNiG :  Bleibende  Ruckenmarksldhmung  nach  Lutnbalances.,  Miinch. 
med.   Wochenschrift,  No.  23,  1906,  liii,  1112. 

Needle  introduced  between  the  third  and  fourth  lumbar  vertebrae, 
whereupon  the  patient  experienced  pain.  As  soon  as  the  liquor,  which 
was  colored  light  red,  came  from  the  needle  in  drops,  stovaine-Riedel 
(0.06  stovaine)  was  injected.  Anaesthesia  of  lower  abdomen.  "The  lost 
function  about  from  the  navel  downward,  including  bladder,  rectum, 
and  extremities  did  not  return."  On  the  fifteenth  day  a  lumbar  puncture 
was  made,  drawing  a  light  red  sterile  fluid  containing  isolated  red  cells 
and  mononuclear  leucocytes.  Patient  died  after  three  months  with 
cystitis,  etc.  Autopsy:  The  spinal  cord  from  about  the  level  of  the 
ninth  vertebra  downward  was  adherent  to  the  dura.  In  the  lumbar 
portion  a  space  remained  in  which  there  was  found  no  abnormal  fluid. 
In  the  lower  dorsal  and  in  the  lumbar  regions  the  cord  on  section 
presented  the  picture   of  softening. 

3.  BossE  (Hildebrandt)  :  Berl.  klin.  Wochenschrift,  1906,  xliii,  369. 
Disk.  2u  Lazarus. 

Age  59.  Examination  of  prostate.  Stovaine.  At  the  conclusion  of 
lumbar  anaesthesia,  without  other  toxic  sequels,  the  paraplegia  continued. 
The  paralysis  on  one  side  lasted  until  the  fourth  day,  while  the  paralysis 
on  the  other  side  remained  until  death,  four  weeks  later,  of  an  ascending 
nephropyelitis. 

4.  Goldschwend:  Ueber  1000  Lumbalancrs.  mit  Trof>akokain.  H'lini-r 
kl.   Wochfttschrift,  1907,  xx,  1098. 

"  In  high  grade  disquieting  were  the  rare  cases  of  long  lasting 
paraplegia  (3  in  1000).  In  the  most  severe  case  it  la.sted  eight  days, 
after  which  the  motility  gradually  returned.  .  .  .  The  paraplegia  alTccted 
only   the   lower  extremities  and   not   tlu-   bladder  " 


482 


WILLIAM  C  LUSK. 


II.     Whole    Lower   Lxtrfimty    Faralyses   I-ollozving   a    CompUte 
Recovery  of  function  After  Spinal  Anesthesia. 

Walthek:  Bull,  ct  Mem.  de  la  Soc.  de  Chir.  de  Paris,  1905,  ^xxi, 
p.  214.    Meningo-mycltte  conscc.  a  la  rachicocainisat. 

Male,  age  20.  Case  admitted  to  hospital  with  the  following  history: 
February  25,  1903,  subarachnoid  injection  of  cocaine.  No  sequels.  May  27, 
1903,  subarachnoid  injection  of  cocaine  without  loss  of  sensibility. 
Nothing  abnormal  until  tiiird  day,  when  motion  and  sensation  of  the 
lower  extremities  began  to  fail  and  progressed  until  at  the  end  of  ten 
days  they  had  entirely  disappeared.  Third  week  incontinence  of  urine 
and  faeces.  After  four  or  five  months  control  of  anus  and  bladder  had 
returned  to  normal.  After  eight  months  the  movements  of  the  lower 
extremities  began  to  return  a  little.  After  21  months  he  still  could  not 
walk.  Lower  extremities  showed  some  contracture,  increased  tendon 
reflexes,  and  spasticity.  Sensation  to  heat,  touch,  and  pain  was  present. 
The  case  was  diagnosed  as  one  of  meningomyelitis. 

Dandois:  Journ.  de  chir.  et  Annal  dc  la  Soc.  Beige  de  Chir.,  1901-4, 
p.  282. 

External  urethrotomy.  Age  57.  0.02  cocaine.  On  eighth  day  pains 
in  pelvis  and  lower  extremity.  Ninth  day  complete  paraplegia.  Sensa- 
tion preserved.  Delirium.  No  fever.  Twenty-fifth  day  slight  movements 
in  lower  extremities,  followed  by  complete  recovery. 

///.    Localised  Paralyses  of  the  Lower  Half  of  the  Body. 

Henking:  Miinch.  med.  IVochenschrift,  1906,  p.  2428.  Erfahrungen 
iiber  Lumbalancesthesia  mit  novocaine. 

Age  28.  Hernia.  Novocaine.  Perfect  anaesthesia.  After  12  hours 
patient  became  restless.    Incontinence  of  fasces  and  urine  lasting  60  hours. 

BoKSZEKY :    Bcilrage  s.  kl.  Chir.,  Iviii,  1908,  651. 

Borszeky  refers  to  a  case  of  bladder  paralysis  following  spinal  anaes- 
thesia reported  by  Wiener,  of  a  "  35-year-old  perfectly  sound  man  who 
suffered  a  total  incontinence.  The  condition  of  the  patient  improved 
after  sixteen  months  only  in  so  far  that  he  could  hold  his  urine  two 
to  three  hours  by  day,  but  not  at  night.  Furthermore  erection  was 
incomplete  and   libido   was  entirely   absent." 

Strauss  :  Deutsche  Zeitschrift  f.  Chir.,  lxx.vix,  1907,  275. 

Strauss  reports  tliat  after  performing  lumbar  anaesthesia  with  stovaine 
on  about  300  cases  without  serious  accident,  there  occurred  on  the  same 
day  two  cases  of  paralysis  of  both  bladder  and  rectum  following  lumbar 
anaesthesia  with  stovaine.  The  paralyses  of  the  sphincter  ani  lasted 
10  days.  The  bladder  paralysis  lasted  in  one  case  V/i  months,  and  in 
the  other  after  3  months  a  slight  paresis  still  existed. 

MiCHELSSON :    Arch.   f.   kl.   Chir.,   xcii,   1910,   657. 

In  400  cases  of  lumbar  anaesthesia  there  followed  disturbances  of 
motion  in  four  cases.  Two  had  paresis  of  the  extremities.  Another 
had  a  paralyzed  sphincter  for  four  days  following  operation,  and  the 
other  for  six  days  following  operation  could  not  empty  his  bladder. 

BoNDY :     Gyn.  Rundschau,  iv,  1910,  p.  99. 

Of  peripheral  paralyses  occurring  in  1000  cases  of  lumbar  anaesthesia, 
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llierc  were  nine  of  the  peroneal  mervc,  and  trophoneurotic  disturbance 
10   times. 

Sellheim  :     Medizinische  Klinik,  1910,  vi,  p.  5. 

In  1000  operations  under  spinal  anaesthesia,  there  were  nine  cases 
of  peroneal  nerve  paralysis,  all  of  which  disappeared  completely. 

Konig:  Hohtneier  u.  K'unig.  Sammelforschung  iiber  die  Lumbalances- 
thesie  im  Jahre    1909.     Verhandl.  d.  Deutsche  Ges.  f.  Cliir.,  xxxix,  1910, 

/-.  4S1. 

Konig  collected  from  the  Centralblatt  fur  Chirurgie  in  the  years 
1908^9,  eight  reported  cases  of  paralysis  of  the  leg  following  lumbar 
anaesthesia,  usually  limited  to  the  peroneal  nerve  region,  some  of  which 
were  permanent. 

IV.     UnclassiHed  Cases. 

Bainbridge:  Analgesia  in  children  by  spinal  injection,  with  a  report 
of  a  new  method  of  sterilization,  etc.    Medical  Record,  1900,  Iviii,  p.  937. 

Age  7.  Slight  lumbar  kyphosis.  Puncture  to  right  of  median  line 
between  twelfth  dorsal  and  first  lumbar  vertebrae.  Cocaine  9  mms.  of 
a  I  per  cent,  solution.  In  nine  minutes  analgesia  up  to  lower  jaw.  On 
third  day,  patient  seemed  stupid  and  did  not  move  right  arm  and  hand, 
and  the  legs  were  drawn  up.  Eighth  day  the  legs  could  be  extended  and 
patient  moved  the  right  arm.  Thirtieth  day,  "  he  is  in  excellent  condition, 
better  than  before  operation." 

Fuster:  Bruns  Beitrdge  z.  kl.  Chir.,  46,  p.  i.  Erfahrungen  iiber 
spinal  analgesie. 

Age  34.  Appendicitis.  Injection  between  second  and  third  lumbar 
vertebrae.  No  anaesthesia  and  ethyl  chloride  given.  Symptoms  of  spinal 
meningitis  developed  with  opisthotonus.  Eighth  day  lumbar  puncture 
drew  few  drops  of  sanguinolent  fluid  which  was  sterile.  Tenth  day 
sudden  improvement.    Eighteenth  day  cured. 

Allen  :  Spinal  anaesthesia.  Boston  Med.  and  Surg.  Journ..  clxiii, 
1910,  p.  715-718. 

Age  55.  Double  inguinal  hernia.  1.5  c.c.  stovaine  Billon  injected 
through  second  lumbar  interspace.  Rather  marked  Trendelenburg  posi- 
tion for  three  minutes  then  laid  flat.  Soon  after  the  beginning  of  the 
operation  the  patient  lost  consciousness  and  the  respirations  became 
Cheyne-Stokes  in  character.  Had  complete  left  hemiplegia  which  cleared 
up  in  less  than  twenty-four  hours,  excepting  a  slight  paralysis  of  the 
left  wrist  which  persisted  two  days  longer.  During  the  next  twenty- 
four  hours  there  developed  a  complete  paralysis  of  right  leg.  This  per- 
sisted for  two  weeks.  It  then  gradually  cleared  up,  and  in  two  months 
was  entirely  well. 

Note. — The  writer  wishes  to  acknowledge  his  appreciation  of  the 
courtesies  shown  to  him  by  Dr.  H.  D.  Senior,  the  Professor  of  Anatomy 
at  the  New  York  University  and  Bellevue  Hospital  Medical  College, 
during  his  conduction  of  this  work  in  Dr.  Senior's  department. 
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THE  TECHNIC  OF  END-TO-END  ARTERIAL  ANAS- 
TOMOSIS.* 

WITH   REPORT  OF   A   CASE. 

BY  ALBERT  EHRENFRIED,  M.D., 

AND 

WALTER  M.  BOOTHBY,  M.D., 

OF   BOSTON,    MASS. 

Vascular  anastomosis  has  developed  chiefly  within  our 
own  day.  Its  history  begins,  however,  with  the  first  arterial 
suture  on  Tune  15,  1759,  when  Hallowell,  at  the  suggestion  of 
Lambert,  closed  a  wound  of  the  brachial  artery  by  passing 
a  small  steel  pin,  rather  more  than  a  quarter  of  an  inch  in 
length,  through  the  two  lips  of  the  wound  and  then  twisting 
a  thread  around  it,  as  in  the  hare-lip  operation.  The  closure 
was  successful,  and  the  pulse  remained  thereafter  nearly  as 
strong  as  in  the  other  wrist.  Asman,  after  fourteen  years 
(1773),  on  the  basis  of  four  unsuccessful  experiments  on 
dogs,  concluded  that  a  vessel  could  not  be  sutured  by  this 
method  with  preservation  of  its  lumen.  Wattmann  seventy 
years  later  (1843),  reported  that  he  had  performed  lateral 
ligation  of  a  vein  with  success  by  holding  up  the  edges  of 
the  wound  with  forceps  and  surrounding  it  with  a  ligature. 
Nicaise  in  1872  maintained  that  lateral  suture  was  practicable, 
and  stated  that  Oilier  and  Gensoul  had  both  performed  it. 
Hirsch  (1881)  and  Braun  (1882)  did  important  work  on 
lateral  suture,  while  Gluck  (1882)  devised  a  small  ivory 
clamp  for  closing  arterial  wounds.  Jassinowsky,  in  i88g, 
reviewed  the  general  literature  of  the  subject  of  lateral  suture, 
published  an  extensive  series  of  personal  experiments,  and 
established  the  procedure  on  a  sound  basis. 

*The  experimental  work  upon  which  this  paper  is  h.iscd  was  per- 
formed in  the  Laboratory  of  Comparative  Physiology  at  the  Harv.^rd 
Medical  School,  tliroiigh  the  kindness  of  Or.  W.  T.  Porter. 
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Eck.  investigating  the  physiology  of  the  liver,  performed 
in  1877  successful  lateral  anastomoses  between  the  vena  cava 
and  the  portal  vein  of  dogs.  His  technic  resembled  that  of 
lateral  intestinal  anastomosis,  except  that  the  anastomotic 
openings  were  not  made  until  all  the  stitches  had  been  placed. 
He  used  for  this  purpose  a  pair  of  fine  scissors,  to  each  tip  of 
which  was  soldered  a  length  of  silver  wire  tenninating  in  a 
curved  needle.  After  the  posterior  line  of  sutures  had  been 
made,  these  needles  were  passed  through  the  vessels  (one  the 
vena  cava  and  the  other  the  portal  vein)  at  points  determining 
the  length  of  the  incision.  The  anterior  line  of  sutures  was 
then  placed,  the  scissor-blades  were  pulled  into  the  vessels  by 
means  of  the  wires,  and  the  veins  cut  between  the  two  lines  of 
sutures.  This  technic  was  improved  by  Stolnikow  (1882), 
Hahn.  Massen,  Nenchi.  and  Pawlow  (1893),  and  others, 
and  the  subject  of  Eck  fistula  forms  an  important  chapter  in 
blood-vessel  surgery. 

Von  Horoch  in  1888  tried  to  sew  together  the  ends  of  an 
artery  which  had  been  cut  across ;  he  was  unable  to  accom- 
plish this  without  interfering  with  its  patency.  Robert  Abbe. 
1894,  of  New  York,  was  the  first  to  successfully  perform 
end-to-end  anastomosis ;  he  divided  the  abdominal  aorta  of 
a  cat  and  "tied  each  end  over  a  glass  bobbin  by  a  fine  silk 
thread,  and  tied  the  ends  together."  Oueirolo  and  Masini, 
working  on  the  Eck  fistula,  introduced  in  1895  an  appliance 
consisting  of  a  tube  of  glass  through  which  one  cut  end  of 
the  artery  was  threaded  and  cuffed  back  and  then  invaginated 
into  the  other  end  and  held  in  place  by  a  ligature.  Nitze  in 
1897.  demonstrated  a  similar  anastomotic  aid  made  of  ivory, 
and  Von  Karltrew  working  also  on  the  Eck  fistula,  improved 
the  technic  of  its  use  in  1890.  Payr  in  IQOO.  apparently 
without  knowledge  of  the  above  methods,  described  in  detail 
two  appliances  made  of  an  absorbable  material  (magnesium)  : 
for  a  short  time  Payr's  protheses  were  quite  popular,  and 
from  one  form,  similar  to  that  of  Queirolo,  the  Crile  cannula 
has  developed. 

While  these  men  were  perfecting  ana.stomotic  aids  Murphy. 
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of  Chicago,  was  attempting  to  develop  a  technic  of  suture 
without  aids,  and  in  1897  he  described  a  successful  method 
of  anastomosis  by  invagination.  When  dealing  with  moder- 
ately sized  vessels,  this  method  proved  to  be  superior  to  that 
of  Payr.  Several  men  made  attempts  to  improve  the  technic, 
especially  Bougie  in  1901.  Coincidently  with  Murphy, 
Jaboulay  and  Brian  developed  a  method  of  end-to-end  anas- 
tomosis by  means  of  interrupted  mattress  sutures  with  evagin- 
ation  of  the  intima,  and  in  1898  they  presented  a  specimen  to 
the  Medical  Society  of  Lyons,  in  which  there  was  a  perfect 
union  of  the  endothelium  without  any  thrombus  formation. 
Salomon!  in  1900  independently  devised  a  technic  similar  to 
that  of  Jaboulay  and  Brian.  The  method  of  Jaboulay  and 
Briau  was  improved  by  the  former's  pupil,  Carrel,  into  the 
method  which  is  now  generally  used. 

It  was  in  1902  that  Carrel  first  described  his  now  famous 
method  of  circular  suture,  converting  the  circumference  of 
the  vessel  into  a  triangle  by  means  of  three  stay  sutures;  he 
also  pointed  out  the  necessity  of  the  use  of  the  finest  needles 
and  silk  and  the  maintenance  of  absolute  asepsis.  Carrel's 
method  has  become  the  method  of  choice  wherever  permanent 
union  is  desired  and  has  been  extensively  used  by  both  experi- 
menters and  clinicians;  among  others,  Hubbard.  Jensen. 
Floresco,  Watts,  Stich,  Makkas,  Dowman  and  Lund  have 
used  it  and  reported  excellent  results. 

About  two  years  ago  we  undertook  to  perform  the  opera- 
tion on  the  abdominal  aorta  of  cats,  with  the  purpose  of  ac- 
quiring facility  in  the  technic.  Of  our  first  series  of  fifteen 
animals  no  statistics  were  kept.  Ether  was  administered  with 
a  cone,  and  the  mortality  from  ether  and  from  bronchopneu- 
monia following  operation  was  high  ;  thrombosis  was  t  recjuent 

On  the  basis  of  this  preliminary  experience,  we  perfectetl 
the  technic  of  operation  after  the  manner  in  which  we  shall 
describe  it,  and  as  we  have  used  it  since.  We  then  umlertook 
a  .second  .series  of  thirty  cats,  which  we  operated  upon  between 
the  dates  of  Januarv  23,  and  July  20.  loio.     The  animals  wore 
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anaesthetized  by  the  intratracheal  insufflation  method.     The 
mortality  statistics  are  as  follows : 

2  died  of  thrombosis  within  24  hours. 

I  died  of  secondary  hemorrhage  on  5th  day. 

I  died  of  complete  rupture  on  8th  day. 

I  died  of  false  aneurism  on  33d  day. 

5  operative  deaths. 

I  died  of  general  peritonitis  on  6th  day. 

I  died  of  general  peritonitis  on  8th  day. 

I  died  of  general  peritonitis  on  23d  day. 

I  died  of  gastro-intestinal  on  28th  day. 

I  died  of  gastro-intestinal  on  31st  day. 

5  deaths  from  infection  and   intercurrent  disease. 

The  segments  of  sutured  aorta  were  saved  in  the  five 
cases  that  died  of  intercurrent  disease,  preserved  in  alcohol, 
and  photographed  (see  Fig.  i).  It  is  worthy  of  note  that  in 
this  series  there  were  no  ether  deaths  and  no  cases  of  post- 
operative bronchopneumonia.  ^ 

The  deaths  from  infection  and  intercurrent  disease  were 
the  result  of  the  operating  conditions  and  the  housing  of  the 
cats.  '\    ^M 

Of  the  other  twenty  animals,  twelve  were  killed  August 
15,  1910.  at  the  request  of  Prof.  E.  H.  Nichols  of  the 
Department  of  Surgical  Pathology,  to  supply  material  for  the 
demonstration  of  the  healing  of  arteries.    Four  of  the  remain- 

*  The  apparatus  which  we  used  consists  of  a  Wolflfe  bottle  half  full 
of  ether ;  through  one  stopper  passes  a  glass  tube  which  dips  below  the 
surface  of  the  ether  and  is  connected  by  rubber  tubing  with  the  air- 
pressure  tap  of  the  laboratory,  and  the  other  connects  with  a  straight 
metal  intratracheal  tube.  Another  piece  of  tubing  is  connected  with  the 
tubing  to  and  from  the  bottle  so  as  to  pass  the  air  current  around  it, 
without  taking  up  any  ether  vapor.  This  is  long  enough  to  lie  in  a 
loop  upon  the  floor.  When  ether  is  required,  from  time  to  time,  the 
assistant  presses  upon  this  loop  for  a  second  or  two  with  his  foot,  forcing 
the  air  to  bubble  through  the  ether.  A  mercury  bottle  is  connected  on 
to  serve  as  a  safety  valve,  as  described  by  Ehrcnfried:  Intrathoracic 
Insufflation  Anaesthesia,  Apparatus  and  Cases.  Boston  Medical  and  Surgical 
Journal.   191 1.  clxiv.  p.  532. 
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The  clamps  have  been  applied,  and  the  artery  is  being  diNided. 
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Trimming  olT  the   adventitia. 
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CompIetinK  the  first  stay  suture. 
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The  stay  suttires  have  been  drawn  ui)  and  tied. 
Fig.  10. 
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ing  cats  have  died  since  that  date,  two  have  been  used  for 
other  purposes,  and  two  are  now  living  (Aug.  i,  191 1). 

The  kit  which  we  use  in  operating  contains  the  following 
instruments : 

Six  light  mosquito  haemostats  for  use  in  tying  oflf  collaterals,  to  snap 
on  the  ends  of  the  three  stay  sutures,  and  on  the  end  of  the  running 
suture  after  it  is  tied,  in  starting.  Heavy  snaps  will  tear  the  vessel 
wall  by  their  weight. 

Two  vessel  clamps.  At  Carrel's  suggestion  we  use  the  small  old- 
fashioned  "serrefine,"  with  the  blades  filed  smooth,  and  the  tension  of  the 
springs  weakened  until  the  blades  come  together  flat  with  the  least  possible 
pressure.  On  large  vessels  in  the  human,  Crile  clamps  may  become  neces- 
sary, but  the  serrefine  is  preferable  because  it  is  lighter  and  more  easily 
handled.  It  is  a  wise  precaution  in  human  surgery  to  apply  a  Crile 
clamp  some  distance  proximal  to  the  cut,  to  provide  against  the  possibility 
of  slipping  of  the  serrefine. 

One  blunt  dissector,  to  assist  in  freeing  up  a  sufficient  length  of  vessel 
for  operative  purposes.  We  make  use  of  a  straight  blunt  aneurism 
needle. 

One  fine  blunt  scissors,  curved  on  the  side,  to  trim  off  adventitia. 

Two  pair  of  smooth  jeweler's  forceps  (Boley,  MM,  filed  blunt). 
These  we  have  found  to  be  the  best  adapted  of  any  forceps  for  handling 
the  fine  needle. 

One  medicine  dropper  and  sterile  saline  solution,  for  flushing  out 
the  segments  of  artery  before  sewing. 

One  bottle  of  vaseline,  in  which  to  sterilize  the  silk  sutures. 

Fine  Pagenstecher,  for  tying  off  small  branches  cut  in  freeing  the 
artery.    Catgut  swells  up  and  interferes  with  the  operation. 

Needles,  No.  6  Kirby  sharps. 

Suture  material.  No.  0000  Chinese  silk,  untwisted  into  the  three 
strands  of  which  it  is  composed.  About  18  inches  is  threaded  on  the 
needle,  the  needle  is  stuck  through  a  square  of  card,  and  the  silk  is 
wound  about  this.  Two  such  cards  are  enough  for  an  operation;  one 
length  will  make  the  three  stay  sutures,  and  another  will  suffice  for  the 
continuous  suture.  On  account  of  the  difficulty  of  threading,  it  is  wise 
to  economize  in  the  suture  material.  If  the  needles  are  allowed  to 
remain  for  long  in  the  vaseline,  they  are  likely  to  become  brittle. 

The  ability  to  perform  end-to-end  arterial  anastomosis 
comes  only  as  the  result  of  practice,  gained  upon  the  living 
animal.  The  best  subject  of  experimentation  is  tiie  cat ;  it 
is  inexpensive  and  not  hard  to  care  for.  The  abdominal 
aorta  is  easy  to  get  at;  it  is  approximately  the  size  that  would 
be  met  with  in  luiman  surgery,  sligiuly  larger  than  the  brachial 
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and  slightly  smaller  than  the  femoral  artery.  If  the  artery 
thromboses,  or  if  the  lumen  is  sewed  up  (the  commonest 
mishaps  in  the  beginner),  the  cat  dies. 

The  animal  selected  is  given  no  food  the  night  before.  For 
operation  it  is  strapped  upon  the  board,  etherized,  and  the 
hair  dipped  from  its  belly  which  is  washed  w'ith  soap  and 
water  and  rinsed  with  alcohol.  Oix^rative  asepsis  in  all  its 
details  is  essential ;  gloves,  however,  are  not  worn.  The  opera- 
tor stajids  upon  the  cat's  right.  An  incision  is  made  from 
one  inch  below  the  ensiform  to  one  inch  above  pubes.  A 
snap  is  applied  to  peritoneum  and  fascia  on  either  side  and 
thrown  back.  The  intestines  are  taken  out  and  wrapped  in 
a  hot  towel  on  the  cat's  left.  (A  black  silk  laparotomy  sheet, 
with  one  side  long  for  covering  the  intestines,  is  a  distinct 
advantage;  against  it  the  needle  and  silk  can  be  readily  seen.) 
The  laparotomy  sheet  is  pinned  to  the  edges  of  the  wound 
by  Bachaus  towel  clamps  to  prevent  exposure  of  the  skin, 
and  to  avoid  getting  hairs  into  the  operative  field. 

The  retroperitoneal  space  is  opened  up  by  blunt  dissection, 
and  the  aorta  is  freed  for  a  distance  of  about  three-quarters 
of  an  inch  between  the  superior  and  inferior  mesenteric 
arteries.  Occasionally  one  or  two  posterior-lateral  branches 
will  have  to  be  tied  off;  double  snap  with  mosquitoes  and  tie 
short  with  very  fine  Pagenstccher  or  silk.  Tie  off  as  few 
branches  as  possible,  because  the  ties  get  in  the  way,  and  be- 
cause if  the  branches  which  supply  the  cord  are  cut  the  cat 
dies  within  twenty-four  hours  with  paralysis  of  the  hind 
legs.  Lift  up  the  vessel  on  the  blunt  dissector,  apply  the 
clamps,  perpendicularly,  about  one-half  incli  apart,  and  cut 
between.  Gently  wash  out  the  segments  of  vessel  with  salt 
solution  in  the  medicine  dropper,  and  then  apply  a  little  warm 
vaseline  to  the  cut  edges  with  the  blunt  dissector.  Trim  off 
any  redundant  adventitia  or  any  connective  tissue  that  might 
get  in  the  way  when  suturing. 

The  three  stay  sutures  arc  now  placed  at  jioints  equidistant 
about  the  circumference  of  the  artery,  one  stitch  being  exactly 
posterior,  corresponding  to  the  tips  of  the  clamps.    The  needle 
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is  passed  directly  through  the  vessel  wall  of  the  proximal 
segment,  including  the  intima,  and  is  passed  back  (  from  within 
outward)  through  the  distal  segment  at  the  corresponding 
point.  If  there  is  any  difficulty,  the  vessel  wall  may  be  grasped 
by  the  forceps,  which  have  been  dipped  in  vaseline.  The 
stay  is  not  tied,  but  its  ends  are  left  long,  and  grasped  by  a 
mosquito  snap.  When  the  last  one  has  been  placed,  they  are 
all  gently  drawn  up  so  as  to  approximate  the  cut  edges  of  the 
artery.  While  the  assistant  holds  two  taut,  the  operator  ties 
the  third,  snugly,  using  a  surgeon's  knot  to  prevent  slipping. 
The  other  two  are  tied  in  turn;  the  tied  ends  of  all  are  left 
long  and  snapped  with  mosquitoes.  The  ends  of  the  pos- 
terior stay  should  come  out  on  the  cat's  left. 

Everything  is  now  ready  for  the  application  of  the  continu- 
ous suture.  The  clamp  handles  are  directed  to  the  operator, 
and  the  first  stitch  is  applied  just  anterior  to  the  posterior  stay 
suture.  A  tie  is  made  to  start  from ;  its  end  is  left  long,  and 
is  snapped  by  the  mosquito  on  the  posterior  stay.  The  opera- 
tor holds  the  stay  suture  toward  which  he  is  sewing  in  his  left 
hand,  while  his  assistant  holds  the  stay  from  which  he  is 
sewing,  applying  enough  pull  so  as  to  keep  the  section  which 
is  being  sewed  on  the  stretch.  The  third  stay,  which  lies 
beneath,  is  slackened  up  and  relieved  of  the  weight  of  its 
snap,  otherwise  the  under  wall  of  the  artery  might  be  pulled 
up  against  the  anterior,  and  the  two  sewn  together.  The 
assistant  pulls  up  with  his  right  hand  the  slack  of  the  running 
suture,  after  each  stitch  is  passed,  so  as  to  evert  the  edges  and 
bring  intima  to  intima.  (If  the  operator  prefers  to  sew  away 
from,  rather  than  toward  himself,  he  ties  the  posterior  stay 
so  that  the  ends  come  out  on  his  side,  and  starts  the  running 
suture  just  anterior  to  it.  In  this  case  the  assistant,  with  his 
right  hand  across  the  tabk-,  will  hold  the  two  stays,  and  the 
surgeon  will  pull  up  his  own  slack.)  About  six  stitches 
usually  suffice  for  each  of  the  three  sections. 

The  first  section  being  completed,  the  assistant  takes  the 
stay  which  the  operator  was  holding,  the  operator  picks  up 
the  next  one,  the  handles  of  the  ckunps  arc  directed  to  the 
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side  of  the  assistant,  so  as  to  exix)se  the  next  section,  and  the 
suture  is  continued.  When  this  section  is  completed,  the 
operator  cuts  close  the  stay  which  the  assistant  is  holding, 
which  is  no  longer  needed.  The  assistant  then  passes  the 
long  end  and  the  posterior  stay,  which  are  snapped  together, 
under  the  artery.  The  clamp  handles  are  directed  back  to 
the  side  of  the  assistant,  so  as  to  bring  the  tliird  section  into 
view.  The  suture  is  continued,  the  operator  taking  the  stay 
which  was  passed  under,  and  the  assistant  the  other.  This 
section  being  completed,  the  ends  of  the  running  suture  are 
tied  to  each  other  and  cut.  The  stays  are  cut  and  the  clamps 
removed,  the  distal  one  first. 

There  is  practically  always  leakage  of  blood  in  some 
amount,  usually  through  the  stay  holes,  which  have  been 
stretched  by  the  pull  upon  the  stay  sutures.  If  the  anastomo- 
sis is  otherwise  competent,  this  ooze  will  stop  in  a  half  minute, 
some  loose  gauze  being  applied  over  the  site  of  operation. 
If  more  than  gentle  pressure  is  applied  on  the  gauze,  a  throm- 
bus is  apt  to  form  within  the  artery.  Where  there  is  no 
leakage,  there  is  probably  thrombosis,  and  the  pulsation  of 
the  vessel  will  have  disappeared  below  the  anastomosis.  In 
this  case  the  thrombus  may  sometimes  be  broken  up  and  sent 
along  by  massaging  and  "milking"  the  arter)'.  If  the  artery 
"spurts"  through  one  hole,  where  a  stitch  has  cut  through,  for 
instance,  the  clamps  may  be  reapplied  and  the  hole  sewed  over, 
with  some  show  of  success.  In  case  there  is  more  than  one 
tear,  the  anastomosis  had  better  be  cut  out  and  performed 
over  again. 

The  intestines  are  replaced,  and  the  peritoneum  and  fascia 
of  the  abdominal  wall  are  sewed  up  together  with  a  running 
buttonhole  stitch  of  Pagenstecher,  and  the  skin  likewise.  No 
dressing  is  applied.  The  entire  operation  should  take  thirty- 
five  minutes  or  less ;  the  clamps  should  not  be  on  longer  than 
fifteen  minutes. 

The  advantage  of  being  prepared  to  apply  this  technic  to 
human  traumatic  surgery  is  suggested  by  the  following  case, 
which  we  report  through  the  courtesy  of  Dr.  L.  R.  G.  Crandon, 
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Assistant  Visiting  Surgeon,  Boston  City  Hospital,  who  in- 
vited one  of  us  to  assist  him  in  the  treatment  thereof.  ^ 

T.  G.,  Syrian,  was  brought  to  the  Relief  Station  of  the  Boston 
City  Hospital  at  4.30  p.m.,  April  23,  191 1,  by  a  police  ambulance, 
with  the  story  that  he  had  been  stabbed  in  the  left  groin.  He  was 
conscious,  restless  and  pale,  pulse  80,  of  small  volume  and  low 
tension. 

Just  below  Poupart's  ligament  on  the  left  was  a  narrow,  some- 
what pouting,  clean-cut  slit  in  the  skin  about  three-quarters  inch 
long,  running  nearly  transversely.  There  was  considerable  blood 
on  the  thigh  and  the  clothes  covering  the  thigh.  About  the 
wound  was  some  swelling.  No  pulsation  in  the  femoral  artery  or 
its  branches  below  this  point  was  made  out. 

The  thigh  was  cleaned  and  shaved.  On  the  passing  of  a  direc- 
tor into  the  wound,  to  ascertain  where  to  introduce  a  wick,  active 
arterial  hemorrhage  ensued.  The  wound  was  packed,  and  a 
sterile  dressing  was  applied  with  pressure.  Heaters  and  blankets 
were  ordered,  and  salt  solution  administered  by  rectum. 

Patient  was  cold,  restless,  and  weak  for  two  or  three  hours, 
but  then  became  more  quiet,  stronger,  and  warmer.  There  was 
no  return  of  pulsation  in  the  branches  of  the  femoral  artery. 
Operation  was  advised  and  accepted. 

Operation,  Drs.  Crandon  and  Ehrenfried :  Under  ether  an 
incision  was  made  above  and  parallel  to  Poupart's  ligament.  The 
external  iliac  artery  was  found  and  a  Crile  clamp  applied.  An 
incision  five  inches  long  was  made  over  and  parallel  to  the  femoral 
artery,  the  region  of  the  punctured  wound  was  laid  open,  and  the 
dissection  carried  down  to  the  femoral  artery.  This  was  found 
completely  severed,  though  the  ends  were  held  together  beneath 
by  some  strands  of  uncut  adventitia.  The  surrounding  tissues 
were  infiltrated  with  blood-clot.  The  vein  and  nerve  were  intact. 
Crile  clamps  were  applied  to  the  artery,  the  adventitia  trimmed 
away,  and  the  ends  sewed  together  by  the  technic  just  described. 
The  clamps  were  taken  off,  and  then  the  clamp  on  the  iliac  artery 
was  removed.  There  was  some  oozing  of  blood  from  the  anas- 
tomosis, which  ceased  in  two  minutes  under  light  pressure 
Pulsation  was  readily  felt  beyond  the  suture. 

'We  are  indebted  to  Dr.   Paul   Thorndikc.   Surgeon-in-Chie f.   Boston 
ritv   Hospital,    for   pprmissinn   to   pnhli-.li   the    fnllowind  record 
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The  abdominal  wound  was  sewed  up  in  layers,  the  thigh  wound 
by  mass  sutures.  Sterile  dressing  was  applied.  Stimulation, 
heaters  and  blankets. 

The  recovery  was  rapid  and  uneventful,  despite  the  weakness 
of  the  patient  from  loss  of  blood.  When  seen  the  next  day  the 
left  foot  was  warm,  and  on  the  day  following  pulsation  of  the 
dorsalis  pedis  could  be  readily  made  out,  and  heaters  and  blankets 
were  discontinued.  The  temperature  and  pulse  were  normal 
on  the  fourth  day,  and  remained  so.  On  May  3  the  stitches  were 
removed,  and  on  May  7  the  patient  went  home,  well  except  for  a 
small  granulating  area  at  the  site  of  the  original  wound. 

We  have  applied  this  technic  also  in  one  case  of  transfu- 
sion, but  without  satisfaction.  We  consider  the  ordinary 
methods  of  transfusion,  of  which  that  of  Elsberg  is  undoubt- 
edly the  best,  more  rapid  and  certain.  The  chief  difficulties 
to  suture  in  transfusion  are  the  inequality  in  size  of  the  vessels, 
their  difference  in  texture,  and  the  possibilities  of  tension 
under  which  the  operation  is  performed.  There  is  no  question, 
however,  but  that  the  Carrel  method  of  end-to-end  anastomo- 
sis has  already  made  for  itself  an  important  place  in  operative 
surgery. 
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LATERAL  VASCULAR  ANASTOMOSIS. 

AN     IMPROVED    METHOD. 

BY   BERTRAM    M.   BERNHEIM,   M.D., 

AND 

HARVEY  B.  STONE,  M.D., 

OF   BALTIMORE,    MD. 

(From  the  Hunterian  Laboratory  of  the  Johns  Hopkins  University.) 

L\  the  course  of  an  experimental  study  of  arteriovenous 
aneurisms,  concerning  certain  physiological  and  surgical 
problems  presented  by  these  lesions,  the  method  herein  to 
be  described  was  developed  for  making  lateral  anastomoses 
between  blood-vessels.  It  is  published  because  it  seems 
superior  to  previous  procedures,  either  for  experimental  or 
clinical  purposes.  A  brief  description  is  all  that  is  necessary 
to  supplement  the  illustrations. 

The  artery  and  vein  between  which  the  communication 
is  to  be  established  are  carefully  dissected  out,  and  bull-dog 
or  Crile  clamps,  rubber-shod,  are  applied  to  each  vessel  at 
corresponding  points.  The  incision  in  the  artery  is  made 
first.  A  sharp  cataract  knife,  held  transverse  to  the  long 
axis  of  the  vessel,  is  plunged  through  the  artery  in  a  direction 
oblique  to  the  horizontal  plane  in  which  the  vessel  lies,  so 
as  to  form  a  sector  of  the  lumen  with  its  arc  equal  to  about 
one-third  of  the  circumference.  The  knife  is  thrust  in  with 
its  cutting  edge  upward  and  toward  the  adjacent  vein.  The 
overlying  one-third  of  the  artery  wall  is  then  divided  (Fig. 
i).  At  once  the  retraction  of  the  longitudinal  muscle  and 
elastic  fibres  causes  this  transverse  incision  to  gape  and  be- 
come an  open  ovoid  (Fig.  2).  Owing  to  the  fact  that  the 
knife  was  entered  obliquely  and  not  perpendicularly,  this 
ovoid  looks  toward  the  vein  and  also  somewhat  upward. 
The  posterior  edge  of  the  opening  is  thus  easily  accessible 
for  suturing.  As  soon  as  the  artery  is  opened  all  blood  is 
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washed  out  with  salt  solution,  the  adventitia  stripped  off 
carefully,  and  the  lumen  and  other  surfaces  freely  bathed 
with  liquid  vaseline.  These  are  precautions  common  to  all 
vascular  surgery — thanks  to  Carrel — but  demand  restatement 
because  of  their  importance.  The  artery  is  then  protected 
with  vaseline-soaked  gauze,  and  a  similar  incision,  corre- 
sponding in  size  and  position,  is  made  in  the  vein  so  that  it 
looks  toward  the  artery  and  upward. 

The  suture  ^  is  started  by  passing  the  needle  through  the 
^rall  of  the  artery  from  without  inward,  then  crossing  to 
the  vein  and  passing  here  from  within  outward    (Fig.   3). 

Fig.  2. 


Fig.  I. 


Introduction  of  knife  and  direction 
of  incision. 


Gaping  of  transverse  incision. 


When  this  suture  is  tied  the  knot  lies  outside  the  vascular 
lumen  (Fig.  4).  From  this  starting  point  a  simple  con- 
tinuous suture  is  carried  around  the  openings  in  the  two 
vessels  (Figs.  5  and  6),  care  being  taken  to  avoid  purse- 
stringing.  The  operation  is  completed  by  tying  the  last 
suture  to  the  remaining  long  end  of  the  first  tic.  No  difticulty 
is  experienced  in  approximating  the  edges  of  the  incisions, 
and  there  is  no  more  tension  on  the  thread  tiian  in  an  ciid- 
to-cnd  anastomosis.  .'\fter  completion  of  the  suture,  the 
clamps  are  removed  first  from  the  vein,  as  in  all  vascular 


'The  sntnrp  material  consists  of  a  straipht  needle,   sire   u.  Rroiitul 
(li)wii,  ami  silk,  si/c  .00000.  wliich  lias  been  sterilized  in  vaseline. 
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surgery.  If  any  marked  leakage  occurs,  the  weak  spots  are 
reinforced  by  one  or  two  extra  sutures.  Then  the  arterial 
flow  is  gradually  allowed  to  go  over.  During  the  suturing, 
intima  is  not  always  approximated  to  intima,  but  with  the 
establishment  of  the  arterial  stream  through  the  anastomosis, 
the  "  pull  "  in  opposite  directions  betw^een  the  two  vessels 
helps  to  bring  about  an  accurate  approximation. 

This  method  has  been  employed  with  great  satisfaction 
a  considerable  number  of  times  in  animals,  and  was  equally 
simple  in  execution  in  the  one  clinical  case  in  which  we  have 
so  far  had  the  opportunity  to  try  it.  After  an  interval  now 
of  three  months,  this  patient's  anastomosis  is  working 
splendidly.  It  is  intended  to  report  this  case  in  detail  later, 
with  several  other  clinical  cases  in  which  other  methods  of 
arteriovenous  anastomosis  have  been  used.  The  rationale 
of  this  method  has  been  deduced  from  a  consideration  of  the 
cases  of  arteriovenous  aneurism  met  with  in  the  clinic. 
Previous  laboratory  anastomoses  have  been  performed  by 
making  longitudinal  incisions  in  the  vessels  rather  than  trans- 
verse. In  the  clinical  cases  following  trauma  there  seems 
little  doubt  that  the  wounds  are  transverse.  A  bullet,  knife- 
blade,  or  other  object  wounds  the  adjacent  surfaces  of  artery 
and  vein  at  the  same  level.  The  vessels  are  held  closely 
together  by  their  investing  sheaths,  the  transverse  incisions 
gape,  as  illustrated  in  these  sketches,  and  the  gaping  lips 
soon  adhere.  The  method  described  in  this  paper  is  prac- 
tically a  copy  of  this  accidental  anastomosis  occurring  in 
nature. 

We  think  that  this  anastomosis,  with  a  ligation  of  the 
vein  on  the  cardiac  side  of  the  point  of  union,  oflfers  a  much 
easier  and  safer  method  for  reversal  of  the  circulation  than 
the  present  procedure  of  end-to-end  anastomosis  of  artery 
and  vein,  with  ligation  of  the  proximal  stump  of  the  vein 
and  the  distal  stump  of  the  artery.  When  the  latter  method 
is  used  a  failure  of  the  anastomosis  imperils  the  knee  or 
elbow,  owing  to  the  complete  division  of  the  arterial  trunk: 
and  a<;  a  mlr  the  disea.<5e  prorcs<;  which  leads  one  to  do  an 
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arteriovenous  anastomosis  is  not  in  itself  so  advanced  as  to 
threaten  the  larger  joints.  In  the  few  experiments  with  the 
new  method  in  which  thrombi  developed,  they  never  ob- 
literated the  arterial  lumen,  but  were  entirely  lateral.  More- 
over, by  this  procedure,  the  inflow  of  blood  into  a  threatened 
extremity  still  has  whatever  arterial  channels  remain  patent, 
and  the  venous  trunk  in  addition  may  be  utilized  to  carry 
some  of  the  needed  excess.  It  is  important  to  ligate  the 
vein  above  the  anastomosis,  to  protect  the  heart  from  a 
direct  back  flow  of  blood  under  arterial  pressure  into  its 
right  chamber. 

In  brief  conclusion,  this  method  is  presented  because  of 
its  easy  execution,  making  it  superior  to  the  longitudinal 
incision  for  experimental  work,  and  because  of  its  safet\', 
making  it  better  than  the  end-to-end  for  reversals  of  the 
circulation  and  other  clinical  conditions. 


SOME   RECENT    MECHANICAL    AIDS   TO    HOLLOW 
VISCERAL  ANASTOMOSIS. 

BY  C.  E.  TENNANT,  M.D., 

OF    DENVER,    COLO. 

Suture  methods  in  hollow  visceral  anastomosis  have,  in 
recent  years,  become  so  universal  that  they  may  practically 
be  considered  the  method  of  choice.  This  is  especially  true 
with  the  through-and-through  suture  known  as  the  Connell. 

1  have  found  it  of  advantage  in  lateral  anastomosis  to 
adopt  W'illard  Bartlett's  method  of  using  two  needles  in  the 
one  catgut  suture,  placing  the  first  stitch  in  the  middle  of 
the  two  approximating  edges  and  approaching  both  angles 
early  in  the  operation. 

To  successfully  perform  anastomosis  with  this  method, 
holding  clamps  are  necessary  to  fix  the  parts  in  close  apposi- 
tion during  the  operation.  When  two  or  more  clamps  are 
used  for  this  purpose,  it  requires  all  the  assistant's  attention 
to  keep  the  parts  to  be  approximated  in  close  apposition. 
More  assistants  in  the  field  of  operation  brings  added  inter- 
ference, and  also  increased  danger  of  infection. 

To  obviate  these  objections  we  have,  within  the  past  few 
years,  devised  two  instruments  which  we  believe  materially 
simplify  the  technic  of  visceral  anastomosis. 

One  of  these  is  the  three-pronged  compound  clamp  known 
as  the  "Roosevelt  clamp."  which  was  devised  by  my  assistant, 
the  late  Dr.  G.  F.  Roosevelt,  and  myself  some  six  years  ago. 
This  clamp  was  designed  solely  for  gastro-enterostomies,  and 
Avith  its  .several  modifications  is  now  quite  gcnerallv  in  use 
and  accomplishes  several  ])urposes. 

First:  It  holds  the  parts  t()  be  anastomosed  absolutely 
fixed  in  the  position  in  which  they  have  been  placed,  and  no 
amount  of  maniynilation  can  disarrange  them. 

Second:  There  is  no  need  of  the  instrument  being  held. 
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since  it  is  heavy  enough  to  He  on  the  patient's  abdomen  with 
the  parts  fixed  in  position,  while  the  one  assistant  has  both 
liands  free  to  aid  the  operator  (Fig.  i). 

This  clamp  is,  of  course,  adapted  to  either  posterior  or 
anterior  operations.  The  same  clamp  with  the  straight  prong 
is  also  extremely  practical  in  the  pyloroplasty  of  Finney  (Fig. 
2),  and  in  gastric  anastomosis  after  partial  gastrectomy. 

An  imitation  of  this  three-pronged  clamp,  called  the  "Len- 
nartz  clamp,"  followed  about  six  months  after  the  Roosevelt. 
It  is  a  much  lighter  and  smaller  instrument,  and  I  have  found 
it  especially  practical  for  pyloroplasty  and  lateral  intestinal 
anastomosis  (Fig.  3).  It,  too,  leaves  the  hands  of  the  as- 
sistant free  to  aid  the  operator. 

The  second  instrument  is  that  of  an  end-to-end  anasto- 
mosis clamp.  While  the  use  of  end-to-end  anastomosis  is 
not  practicable  in  every  case,  still  my  experience  has  been  that 
where  this  form  of  anastomosis  is  made  in  the  ileum  and  colon 
with  suitable  instruments,  it  can  be  accomplished  in  one-half 
the  time  consumed  by  a  lateral  anastomosis,  and  if  the  modern 
theories  of  Lane  and  others  regarding  the  kinks,  flexures,  and 
stagnation  are  tenable,  then  the  end-to-end  anastomosis  is  far 
more  consistent  to  employ  than  the  lateral.  These  reasons 
alone,  I  believe,  are  sufficient  to  justify  the  more  frequent 
employment  of  the  end-to-end  anastomosis  when  it  can 
safely  be  accomplished. 

The  instrument  to  which  I  refer,  and  wdiich  1  recently 
devised  for  this  purpose,  automatically  holds  the  ends  of  the 
severed  gut  in  an  open  and  fixed  position  while  suturing,  and 
it  also  leaves  the  assistant's  hands  free  for  other  work.  The 
instrument  is  simple  in  construction  and  manipulation  (Fig.  4). 

The  method,  briefly  described,  is  to  pass  the  two  ends  of 
the  intestines  under  the  loops  of  the  instrument,  the  handles 
of  which  point  away  from  the  operator.  The  iiUestine  is 
then  impaled  on  the  tiiree  pins  in  their  respective  loops.  \\  lun 
the  loops  are  separated  the  dangerous  mesenteric  border  is 
brought  well  up  to  the  surface,  where  a  curved  needle  with  a 
long  suture  (preferably  chromicized)  is  passed  through  both 
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ends  of  the  bowel  on  the  opposite  side  from  the  operator,  and 
midway  between  tlie  dome  and  the  mesenteric  border  (Fig.  5). 
The  suture  is  continued  on  around  through  the  mesenteric 
border  and  up  on  the  side  nearest  the  operator  until  the  dome 
is  reached.  The  needle  is  then  transferred  to  the  loose  end 
left  for  this  purpose,  where  the  suture  was  first  commencetl. 
and  enters  the  peritoneal  surface  including  all  coats  of  the 
bowel. 

The  intestine  is  now  released  from  the  pins  and  the  suture 
continued  on  over  the  dome,  keeping  well  outside  of  the  three 
perforations  made  by  the  instrument.  The  two  approximated 
ends  of  the  suture  are  then  tied  from  the  outside.  It  is  sur- 
prisingly simple  to  anastomose  the  ends  of  unequal  bowel  with 
this  instrument  (Fig.  6),  and  the  resulting  infolding  of  the 
smaller  gut  into  the  larger  is  very  much  similar  to  the  recent 
Gibson  peritoneal  invagination  method. 

The  advantages  of  using  this  instrument  are:  (i)  the 
safet}'  of  the  complete  circular  suture;  (2)  the  definite  care 
of  the  dangerous  mesenteric  zone,  and  (3)  the  economy  of 
bowel,  since  by  this  method  it  need  be  no  more  than  an  ap- 
proximation. 


LIGATION  OF  THE  FIRST  PORTION  OF  THE  LEFT 
SUBCLAVIAN   ARTERY. 

WITH    REPORT    OF    A    RECENT    SUCCESSFUL    CASE. 

BY  JAMES  M.  NEFF,  M.D., 

OF   SPOKANE,    WASH. 

Recovery  so  rarely  follows  ligation  of  the  first  portion 
of  the  left  subclavian  artery,  especially  in  the  presence  of 
severe  infection,  that  I  think  the  following  case  worthy  of 
record. 

Case  Report. — Mr.  H.  W.,  age  twenty-three  years,  single. 
In  December,  1909,  patient  first  noticed  an  enlargement  of  the 
glands  in  the  left  side  of  the  neck. 

Patient  entered  the  Deaconess  Hospital,  Spokane,  on  P'ebru- 
ary  11,  1910.  In  left  side  of  neck  there  was  a  chain  of  enlarged 
lymphatic  glands  extending  from  the  mastoid  process  to  the 
clavicle.  The  centre  of  the  mass  was  more  prominent,  tender 
to  pressure,  and  presented  deep  fluctuation.  There  was  con- 
siderable periadenitis,  the  glands  being  adherent  to  each  other 
and  quite  immovable.  Examination  of  heart,  lungs,  and  abdomen 
negative. 

Operation,  February  12,  1910:  An  incision  was  made,  extend- 
ing from  the  mastoid  process  downward  along  the  anterior  border 
of  the  sternomastoid  muscle  to  the  middle  of  the  neck,  then 
backward,  severing  the  muscle,  and  continuing  down  to  the 
clavicle  along  its  posterior  border.  The  chain  of  enlarged  glands 
was  reached  through  this  incision,  and  their  removal  begun  from 
below  by  clearing  the  space  between  the  internal  jugular  vein 
and  the  clavicle.  The  glands  and  infiltrated  gland  bearing 
tissue  in  this  situation  was  dissected  free  with  some  difficulty, 
but  without  apparent  injury  to  any  of  the  important  structures 
in  the  neighborhood.  The  lower  angle  of  the  wound  was  then 
tamponed  to  produce  distention  of  the  internal  jugular  vein, 
and  the  dissection  of  the  glands  was  continued  in  an  upwartl 
direction.  This  was  accomplished  with  a  good  deal  of  difliciilty. 
owing  to  the  extensive  periadenitis  and  suppuration  in  the  contrf 
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oi  the  inaib.  it  wai  hnally  conipieted,  however,  and  we  were 
about  ready  to  close  the  wound,  when  there  was  a  sudden  gush 
ut  blood  from  the  lower  part  of  the  wound  behind  the  clavicle. 
Tiie  hemorrhage  was  very  profuse  and  came  on  without  the 
slightest  warning,  as  we  had  been  working  in  the  upper  part 
of  the  neck  and  had  not  touched  the  lower  portion  since  the 
beginning  of  the  operation.  The  tlow  of  blood  was  stopped  by 
pressure  with  the  lingers  behind  the  clavicle,  and  the  field  cleared 
by  sponging.  An  examination  was  then  made  and  it  was  found 
that  the  hemorrhage  had  come  from  the  subclavian  artery  just 
internal  to  the  scalenus  anticus  muscle.  By  cautiously  moving 
the  fingers  inward,  the  outer  border  of  the  small  opening  in 
the  artery  was  revealed.  A  hiemostat  was  then  placed  on  the 
vessel  in  this  situation  and  two  more  to  the  inner  side  of  the 
first,  thus  closing  the  opening.  The  wound  in  the  neck  was 
now  closed  in  the  usual  manner,  after  uniting  the  cut  ends  of 
the  slernomastoid  muscle  with  catgut  sutures.  A  drainage  tube 
was  placed  in  the  upper  part  of  the  wound  on  account  of  the 
secondary  infection,  and  the  hiemostats  were  allowed  to  protrude 
through  the  lower  angle  of  the  incision. 

Patient  was  returned  to  bed  in  fair  condition,  with  pulse  no 
and  temperature  100.8°  F. 

On  February  14,  48  hours  after  operation,  the  haemostats 
were  carefully  removed  and  two  moderately  firm  gauze  packings 
were  inserted,  one  upon  the  other  behind  the  clavicle  and  down 
to  the  artery.  No  bleeding  occurred  immediately  after  the  re- 
moval of  the  forceps,  but  three  hours  later  the  patient  had  a 
very  severe  hemorrhage  which  stopped  spontaneously.  The 
outer  packing  was  then  removed  and  replaced  by  a  firmer  one, 
which  was  held  in  position  by  a  tight  adhesive  plaster  drawn 
across  the  wound  and  over  the  shoulder.  After  the  hemorrhage 
the  patient  was  anaemic  and  pulse  went  up  to  118.  On  Febru- 
ary 18,  four  days  later,  there  having  been  no  liemorriiage  in  the 
interval,  the  outer  packing  was  removed,  but  the  one  next  to 
the  artery  left  undisturbed.  The  wound  looked  well,  though 
there  was  slight  purulent  discharge  from  the  upper  part  through 
the  drainage  tube.  Pulse  112,  temperature  101.6°  F.  Early 
the  next  morning,  11  hours  after  the  last  dressing,  patient  had 
another  very  severe  hemorrhage.  On  the  19th  he  became  de- 
lirious and  on  the  20th  had  two  more  hemorrhages.     From  this 
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date  until  the  25th,  there  were  no  hemorrhages,  his  pulse  went 
down  to  98,  temperature  nearly  to  normal,  and  we  w-ere  greatly 
encouraged  about  his  condition.  On  February  25  another  severe 
hemorrhage  occurred,  and  between  this  date  and  March  4,  a 
period  of  seven  days,  he  had  fourteen  hemorrhages  of  greater 
or  less  severity.  During  this  time  the  temperature  ranged  from 
99.6°  to  101°  F.  On  February  27  cultures  were  taken  by  Dr. 
Frank  Hinman  from  the  pus  in  the  drainage  tube  for  the  purpose 
of  making  autogenous  vaccines.  On  this  date,  slight  cedema 
of  the  arm  and  weakening  of  the  radial  pulse  were  noted,  the 
result  of  long-continued  pressure  on  the  subclavian  artery.  On 
]\Iarch  3  Dr.  Hinman  injected  150,000,000  bacteria  in  right  arm. 
On  March  4,  condition  of  patient  became  so  grave  that  we 
decided  that  his  only  hope  lay  in  the  ligation  of  the  first  division 
of  the  subclavian.  This  procedure  had  been  considered  several 
times  before,  but  as  we  had  been  unable  to  find  in  the  literature 
the  report  of  a  single  successful  case  of  ligation  of  the  first 
portion  in  the  presence  of  sepsis,  we  had  looked  upon  the 
operation  as  a  last  resort.  At  the  time  we  decided  to  ligate 
the  artery  our  patient  had  a  temperature  of  103.6°  F.,  pulse  160, 
and  he  was  delirious  from  anaemia  and  sepsis.  For  five  hours 
before  the  operation  we  kept  up  continuous  digital  compression 
of  the  artery,  as  the  hemorrhage  would  recur  whenever  the 
pressure  was  released. 

Operation,  March  4,  1910,  7.30  p.m. 

Before  beginning  the  operation  an  intravenous  saline  trans- 
fusion was  given  in  the  median  basilic  vein  of  the  right  arm. 

An  incision  was  made  along  the  upper  border  of  the  clavicle, 
from  the  outer  third  to  the  sternoclavicular  articulation  and  then 
upward  for  2^/^  inches  through  the  old  incision  along  the  pos- 
terior border  of  the  sternomastoid.  An  abscess  cavity  containing 
several  drachms  of  foul-smelling  pus  was  found  beneath  the 
latter  muscle.  The  clavicle  was  divided  with  bone-cutting  for- 
ceps 1 14  inches  from  the  sternum,  and  the  ends  retracted  in  a 
downward  direction,  thus  giving  good  access  to  the  subclavian 
space.  Up  to  this  time  pressure  on  the  subclavian  had  been 
maintained,  but  when  all  was  in  readiness  the  pressure  was 
released  and  the  packing  removed.  A  gush  of  blood  immediately 
followed  but  was  at  once  controlled  by  direct  pressure  with  the 
fingers,  followed  by  the  application  of  hremostats  to  the  opening 
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in  the  artery.  The  scalenus  anticus  was  next  divided,  the  thyroid 
axis  and  vertebral  artery  recogjiized,  and  the  subclavian  dissected 
tree  in  a  downward  direction  from  the  surrounding  structures. 
The  dissection  was  particularly  difficult  because  of  the  previous 
operation  and  the  infection  of  the  field,  which  had  caused  a 
matting  together  of  all  the  tissues.  By  careful  work,  however, 
the  subclavian  and  innominate  veins  were  isolated  and  drawn 
forward  and  the  thoracic  duct  recognized  and  separated  from 
the  arter>-.  After  the  vessel  was  completely  isolated,  two  attempts 
were  made  to  ligate  it  in  the  upper  portion  of  the  first  division, 
but  both  ligatures  cut  through  the  outer  coats  and  had  to  be 
removed.  Finally  three-quarters  of  an  inch  above  the  aorta  the 
wall  was  strong  enough  to  tolerate  a  ligature,  and  a  double  strand 
of  medium  sized  silk  on  an  aneurism  needle  was  passed  from 
below  upward,  behind,  and  around  the  vessel.  This  double 
ligature  was  tied  in  a  simple  square  knot  (not  the  Ballance  and 
Edmunds  stay  knot)  just  tight  enough  to  occlude  the  artery 
and  stop  pulsation.  A  hjemostat  was  then  clamped  on  the  vessel 
about  one-quarter  inch  distal  to  the  ligature.  Another  double 
silk  ligature  was  tied  around  the  artery  distal  to  the  opening  in 
its  wall  and  a  second  ha^mostat  applied  proximal  to  it.  The 
thyroid  axis,  vertebral,  and  internal  mammary  arteries  were  then 
ligated  with  silk  and  the  forceps  removed  from  the  wound  in 
the  subclavian.  A  loose  packing  of  iodoform  gauze  was  placed 
in  the  deep  cavity  behind  the  clavicle,  the  ends  of  the  clavicle 
united  with  aluminum  bronze  wire,  and  the  external  wound 
closed  with  interrupted  silkworm  gut  sutures. 

When  patient  was  returned  from  the  operating  room,  his 
pulse  was  140  and  temperature  103°  F.  For  ten  days  after 
operation  the  blood-pressure  was  kept  below  112  mm.  of  mercury 
by  diminishing  the  amount  of  ingested  liquids  and  giving  spirits 
of  nitroglycerin  whenever  it  reached  that  point. 

Restlessness  was  controlled  by  hypodermics  of  morphine.  Five 
days  after  operation  the  autogenous  vaccines  were  again  given 
and  repeated  every  three  or  four  days  thereafter.  The  tem- 
perature ranged  from  100.2°  F.  to  104.2°  F.  and  pulse  120  to 
150.  until  March  IQ.  fifteen  days  from  time  of  operation,  after 
which  both  gradually  went  down  to  normal.  Patient  continued 
delirious  at  intervals  until  March  15.  The  hncmostats  were  re- 
moved from  the  ligated  vessels  on   March   13,  nine  days  after 
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operation.  On  March  13,  he  developed  a  right-sided  pleurisy 
and  cough,  with  yellowish  expectoration.  His  temperature  was 
103"  F.  to  104°  F.  and  pulse  130  to  140  for  a  few  days,  but  the 
trouble  entirely  subsided  within  a  week.  On  March  19  the  ends 
of  the  clavicle,  which  had  become  separated,  were  reunited.  He 
was  allowed  out  of  bed  for  the  first  time  on  March  20,  sixteen 
days  after  operation.  The  wound,  which  was  infected  at  the 
time  of  operation,  continued  to  suppurate  until  the  patient  left 
the  hospital  on  April  2,  although  it  filled  rapidly  with  granulations 
and  was  about  flush  with  the  clavicle  at  the  time  of  his  discharge. 

The  radial  pulse  disappeared  when  the  artery  was  ligated 
and  has  not  returned  to  date,  sixteen  months  after  operation. 

The  peripheral  circulation  remained  good  after  the  ligation 
and  the  hand  and  arm  were  warm  at  all  times. 

Marked  atrophy  of  the  arm,  forearm,  and  hand  took  place 
during  the  two  or  three  months  following  operation,  and  there 
was  great  weakness  of  all  the  muscles  of  the  left  upper  extremity 
from  shoulder  to  fingers. 

Tactile  and  pain  sense  were  abolished  over  the  lower  third 
of  the  forearm,  hand,  wrist,  and  fingers  for  four  months,  and 
muscular  sense  in  the  hand  was  greatly  impaired  for  the  same 
time. 

As  a  result  of  almost  constant  exercise,  frequent  massage, 
and  faradic  electricity  to  the  weakened  and  atrophied  muscles, 
the  muscular  power  is  now  about  normal  and  the  muscles  have 
regained  their  normal  volume  and  tone.  There  still  remains, 
however,  slight  impairment  of  tactile  sense  in  the  tips  of  the 
fingers.  The  general  health  of  the  patient  at  the  present  time 
is  perfect,  weight  up  to  normal,  and  he  h  able  to  attend  to  hi* 
regular  business  aflPairs. 

This  case  presents  a  number  of  interesting  features.  First  : 
The  manner  in  which  the  artery  was  injured.  We  had  finished 
our  dissection  in  the  subclavian  space,  apparently  without 
injury  to  any  important  structure,  and  in  fact  had  completed 
the  entire  operation  when  the  hemorrhage  suddenly  occurreil 
without  apparent  cause.  The  only  possible  explanation  was  a 
weakening  of  the  vessel  wall  produced  during  the  separation 
of  the  adherent  glands  and  infiltrated  gland-bearing  tissue. 


-08  JAMES  M.  NEFF. 

Second:  'Ihe  youthfulness  of  the  patient.  This  was  un- 
doubtedly an  important  factor  in  the  successful  outcome  of 
the  case,  as  statistics  show  that  the  large  percentage  of  recov- 
eries after  ligations  of  the  great  vessels  occur  in  young  in- 
dividuals, due  probably  to  the  greater  elasticity  of  the  vessels. 
It  is  well  known  that  healthy  clastic  vessels  tolerate  ligation 
better  and  are  less  likely  to  cut  through  than  diseased  ones. 
Collateral  circulation  is  also  more  readily  developed  in  them, 
as  they  oflFer  less  resistance  and  distend  more  easily. 

Third :  The  favorable  influence  of  the  autogenous  vaccines. 
So  far  as  can  be  learned  from  a  study  of  the  literature  this 
is  the  first  successful  case  of  ligation  of  the  first  surgical 
division  of  the  left  subclavian  artery,  where  the  operation 
was  performed  in  an  infected  field  and  the  wound  continued 
to  suppurate  afterward.  In  view  of  this  fact  we  are  inclined 
to  attribute  to  the  use  of  the  vaccines  a  part,  at  least,  of  the 
credit  for  the  recovery  of  the  patient.  The  culture  from  the 
pus  taken  by  Dr.  Hinman  on  February  27  showed  the 
Stophlylococcus  aureus  and  alhus  and  the  Streptococcus.  A 
vaccine  was  made  from  each  of  these  organisms  after  the 
method  of  Wright,  mixed  and  counted.  From  Afarch  3  to 
•April  5  injections  of  the  vaccines,  ranging  in  amount  from 
150.000.000  to  550,000,000  bacteria,  were  given  every  two  or 
three  days. 

Fourth :  The  application  of  hcTmostats  distal  to  the 
proximal  ligatures  and  proximal  to  the  distal  ligatures,  and 
the  retention  of  them  in  place  for  nine  davs  after  the  opera- 
tion. Just  how  much  this  had  to  do  with  the  favorable  result 
we  are  not  prepared  to  say.  as  we  are  unable  to  find  in  the 
literature  any  record  of  a  case  similarly  treated.  The  flexible 
bladed  forceps  were  placed  close  to  the  ligatures  and  probably 
took  some  of  the  strain  from  the  ligatecl  portion,  as  the  silk 
was  tied  just  firm  enough  to  obliterate  pulsation  and  not 
sufficiently  tight  to  injure  the  intima. 

Fifth:  The  influence  of  long-continued  pressure  on  the 
artery  before  operation  upon  the  development  of  cfTicient  col- 
lateral   circulation.      This    was    pr<-»bablv    another    important 
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factor  ill  bringing  about  a  successful  result.  It  will  be 
noticed  in  the  record  that  from  the  time  we  removed  the 
hsemostats,  two  days  after  the  first  operation,  until  the  date 
of  the  ligation,  a  period  of  eighteen  days,  there  was  practically 
continuous  pressure  on  the  vessel.  This  pressure  was  exerted 
through  the  gauze  packing  most  of  the  time  and  was  sufficient 
to  cause  oedema  of  the  arm  on  February  27,  and  weakening 
of  the  radial  pulse  on  February  28.  This  continuous  pressure 
undoubtedly  had  much  to  do  with  the  development  of  the 
collateral  circulation  prior  to  the  ligation  of  the  artery.  The 
only  evidence  of  severe  disturbance  of  nutrition  in  the  ex- 
tremity after  the  ligation  was  a  very  small  painless  perforating 
ulcer  in  the  tip  of  the  middle  finger.  This  came  on  about 
three  weeks  after  operation,  perforated  to  the  bone,  and  then 
promptly  healed. 

A  few  words  here  in  regard  to  the  surgical  anatomy  ^ 
of  the  subclavian  artery  may  not  be  out  of  place.  The  relations 
of  the  second  and  third  portions  are  the  same  on  both  sides, 
while  those  of  the  first  division  differ  on  the  right  and  left. 
This  is  due  to  the  fact  that  the  right  subclavian  is  given  off 
from  the  innominate  and  the  left  arises  direct  from  the  aorta. 
The  right  vessel  is  three  inches  long,  and  arises  just  behind 
the  right  sternoclavicular  joint.  The  first  portion,  internal  to 
the  inner  border  of  the  scalenus  anticus,  has  in  front  of  it 
the  right  vagus  nerve,  the  cardiac  branches  of  the  vagus  and 
sympathetic,  and  the  internal  jugular  and  vertebral  veins. 
Behind  it  are  the  recurrent  laryngeal  nerve  and  the  apex  of 
the  right  pleura.  The  left  subclavian  artery  is  four  inches 
long,  and  arises  from  the  aorta  behind  the  lower  part  of  the 
manubrium  sterni.  The  first  portion,  internal  to  the  scalenus 
anticus,  is  in  relation  anteriorly  with  the  following  structures : 
The  left  vagus  nerve,  the  left  superior  cardiac  branch  of  the 
sympathetic,  the  left  inferior  cardiac  branch  of  the  vagus. 
the  left  phrenic,  and  the  left  common  carotid  artery.  It  is 
crossed  ol)lif|uely  by  the  left  innominate  vein  above  and  is 
overlapped  on  the  left  side  by  the  left  Inni;  and  pleura.  Pos- 
leriotly  it  is  in  relation  on  {he  iniuM-  sidi'  with  the  left  margin 
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of  the  cjesophagus  and  the  tiioracic  duct  and  on  tiie  outer  side 
with  the  pleura.  Internally  it  is  in  relation  from  below  upward 
with  the  trachea,  the  left  recurrent  laryngeal  nerve,  the 
CESophagus,  and  thoracic  duct.  Externally  it  is  closely  invested 
by  tlie  left  pleura. 

Collateral  Circulation. — When  the  artery  is  ligated  in  its 
tirst  portion  distal  to  the  origins  of  the  vertebral,  thyroid  axis, 
and  internal  mammary  arteries,  the  collateral  circulation  takes 
place  through  the  following  anastomoses: 

1.  Branches  of  the  suprascapular  (from  thyroid  axis)  with 
the  superior  thoracic   (from  first  part  of  axillary). 

2.  Between  the  internal  mammary  and  the  sui>erior 
thoracic. 

3.  Between  the  suprascapular  and  the  acromiothoracic 
(from  second  part  of  axillary). 

4.  Between  the  internal  mammary  and  the  acromio- 
thoracic. 

5.  Between  the  posterior  scapular  branch  of  the  transverse 
cervical  (from  the  thyroid  axis)  and  the  subscapular  (from 
third  part  of  axillary). 

6.  Between  the  suprascapular  and  subscapular. 

7.  Between  the  acromial  branches  of  the  suprascapular 
and  the  posterior  circumflex  (from  third  part  of  axillary). 

8.  Between  the  intercostals  and  the  pectoral  branch  of  the 
acromiothoracic. 

9.  Between  the  intercostals  and  the  long  thoracic  (from 
second  part  of  axillary). 

If  the  ligature  be  applied  to  the  subclavian  proximal  to 
the  origins  of  the  vertebral,  thyroid  axis,  and  internal  mam- 
mary arteries,  the  collateral  circulation  will  develop  as  follows: 

1.  Between  the  intercostals  and  the  pectoral  branch  of  the 
acromiothoracic. 

2.  Between  the  intercostals  and  the  long  thoracic. 

3.  Between  the  lateral  branches  of  the  intercostals  and  the 
subscapular. 

4.  Between  the  aortic  intercostals  and  the  anterior  inter- 
costal branches  of  the  internal  mammarv. 
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5.  Between  the  inferior  phrenic  (^from  the  aorta)  and  the 
musculophrenic  branch  of  the  internal  mammary. 

6.  Between  the  deep  epigastric  (from  the  external  iliac) 
and  the  superior  epigastric  (from  the  internal  mammary). 

7.  Between  the  deep  branch  of  tlie  princeps  cervicis  (from 
the  occipital  artery)  and  the  superior  intercostal  (from  first 
portion  of  subclavian  on  left  side  and  the  second  portion  on 
the  right  side). 

8.  Between  the  occipital  (from  the  external  carotid)  and 
the  ascending  cervical  branch  of  the  inferior  thyroid  (from 
thyroid  axis). 

9.  Between  the  ascending  pharyngeal  (from  the  external 
carotid)  and  the  ascending  cervical  branch  of  the  inferior 
thyroid. 

10.  Between  the  oesophageal  branches  of  the  thoracic  aorta 
and  the  oesophageal  branches  of  the  inferior  thyroid. 

11.  Between  the  superior  thyroid  (from  the  external 
carotid)  and  ascending  terminal  branches  of  the  inferior 
thyroid. 

12.  Between  the  inferior  thyroid  of  the  opposite  side  and 
the  inferior  thyroid  of  the  same  side. 

13.  Between  the  arteria  princeps  cervicis  (from  the  oc- 
cipital) and  the  superficial  cervical  artery  (from  the  transverse 
cervical). 

14.  Between  the  dorsal  branches  of  the  intercostals  and 
the  posterior  scapular  branch  of  the  transverse  cervical. 

15.  Between  the  occipital  artery  (from  the  external  caro- 
tid) and  the  muscular  branches  of  the  second  part  of  the 
vertebral. 

16.  Between  the  princeps  cervicis  and  the  anastomotic 
branches  of  the  third  part  of  the  vertebral. 

17.  Between  the  right  and  left  vertebral  arteries  through 
the  circle  of  Willis. 

It  will  thus  he  seen  that  the  opportunities  for  the  develop- 
ment of  collateral  circulation  are  numerous,  whether  the 
ligature  is  applied  proximal  or  distal  to  the  orii^in  of  the 
branches.  This  fact  explains  whv  gangrene  so  seldom  follows 
ligation  of  the  artery. 
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An  iiiiportaiu  laclor  in  llic  establishment  of  collateral 
circulation  alter  ligation  of  the  great  vessels  is  the  increased 
pressure  in  the  general  circulation  and  the  lowered  pressure 
in  the  segment  beyond  the  ligature. 

The  time  of  return  of  the  radial  pulse  varies  greatly  in 
dil'ferent  cases,  depending  upon  the  number  and  elticiency  of 
the  collaterals.  In  some  cases,  however,  where  the  circu- 
lation continues  perfect,  so  far  as  nutrition  is  concerned,  the 
radial  pulse  never  returns.  In  one  case  reported  by  Koch  it 
was  felt  immediately  after  the  vessel  was  tied,  in  two  cases 
in  the  first  twenty- four  hours,  and  in  twelve  cases  during 
the  iirst  five  days.  In  the  remainder  the  pulse  returned  later, 
in  one  after  six  months. 

In  most  of  the  cases,  the  temperature  of  the  ligated  side 
is  lower  than  that  of  the  other,  but  in  a  few  it  has  been 
higher. 

Sir  Astley  Cooper  attempted  to  tie  the  first  portion  of  the 
left  subclavian  artery  in  1809,  but  abandoned  the  operation, 
thinking  that  he  had  injured  the  thoracic  duct.  The  first 
ligation  of  the  vessel  on  record  was  done  by  Colles  in  1815.^ 
The  patient  died.  Dr.  J.  Kearney  Rogers  of  New  York  ligated 
the  first  portion  on  the  left  side  in  1846.^  His  patient  died 
of  hemorrhage  on  the  sixteenth  day.  Ilalsted,  of  Baltimore, 
in  1892*  successfully  tied  the  first  portion  on  the  left  side 
for  aneurism  of  the  subclavian  and  axillary  arteries,  and  in 
1898  performed  another  successful  ligation  while  removing  a 
tumor  from  the  subclavian  region.  Dr.  John  C.  DaCosta 
ligated  the  vessel  twice,  with  recovery  of  both  patients,  and 
Nassau,  of  Philadelphia,  successfully  ligated  it  in  its  first 
division  for  aneurism  of  the  third  portion.  B.  F.  Curtis  in 
1897  and  Allingham  in  1899  both  reported  successful  cases. 

The  mortality  statistics  of  ligation  of  the  subclavian  vary 
greatly,  depending  upon  whether  the  cases  were  tabulated  be- 
fore or  after  the  aseptic  era.  Thus  Poiland's  statistics  show 
that  in  the  pre-antiseptic  era  ligation  of  the  vessel,  regardless 
of  the  portion  ligated,  gave  a  mortality  of  70  per  cent.  The 
best  results  were  obtained  in  the  third  portion.  The  first 
division  was  ligated  eleven  times  with  eleven  deaths.     Since 
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the  beginning  of  the  antiseptic  era,  liowever,  the  mortaiiiy 
has  been  only  22  per  cent.,  irrespective  of  the  portion  hgated. 
H.  Lihenthal  ^  secured  notes  on  89  cases  of  hgation  of  the 
subclavian  for  aneurism  before  1890.  The  mortality  rate  from 
all  causes  for  the  entire  number,  irrespective  of  the  portion 
of  artery  ligatecl,  was  52.8  per  cent.  He  further  states  that 
the  mortality  of  ligation  of  the  first  portion  of  the  vessel  on 
the  right  side  has  fallen  from  75  per  cent,  in  1890  to  16 
per  cent,  in  1906.  He  attributes  this  diminution  in  mortality 
to  the  use  of  the  stay  knot  of  Ballance  and  Edmunds. 

According  to  Koenig,  the  first  portion  of  the  right  sub- 
clavian has  been  ligated  20  times  with  one  recovery,  death 
being  due  to  secondary  hemorrhage  in  the  great  majority  of 
cases.  Asthurst  collected  19  cases  of  ligation  of  the  first 
portion  with  a  mortality  of  100  per  cent,  one  patient  dying 
on  the  thirty-sixth  day.  Sir  J.  C.  Erickson  gives  a  table  of 
14  cases  operated  on  with  14  deaths.  Deaver,  in  1889,  re- 
ported 16  cases  with  13  deaths,  and  Bryant,  21  cases  with  19 
deaths.  J.  D.  Bryant  ^  in  his  "  Operative  Surgery  "  states 
that  the  subclavian  artery  has  been  ligated  in  its  three  divisions 
250  times  with  134  deaths.  Jacobstahl  '  collected  47  cases  of 
proximal  ligations  for  aneurism,  of  which  eight  were  of  the 
first  division.  Seven  of  the  eight  cases  died,  five  from  hemor- 
rhage, one  from  exhaustion,  and  one  from  rupture  of  the  sac. 
Of  the  eighteen  cases  of  ligation  of  the  first  portion  collected 
by  Wyeth  all  ended  fatally.  In  five  of  these,  the  common 
carotid  was  also  tied.  Death  was  due  in  most  cases  to 
hemorrhage  from  the  distal  segment  of  the  artery. 

Causes  of  Death. — By  far  the  most  frequent  cause  of 
death  is  secondary  hemorrhage,  which  may  occur  at  any  time 
from  the  end  of  the  first  week  to  the  sixtieth  day.  If  the 
wound  continues  to  discharge  after  the  operation,  the  patient 
is  not  out  of  danger  until  the  sinus  closes,  no  matter  how 
long  it  may  remain  open.  This  is  doubtless  due  to  the  fact 
that  the  sinus  is  kept  open  by  the  ligature  material  acting  as  a 
foreign  body,  which  therefore  maintains  an  open  tract  from 
the  artery  at  the  point  of  ligation  to  the  surface  oi  the  body. 
Furthermore,  as  this  sinus  is  always   infected,   we  have  tlie 
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added  danger  oi  sepsis,  wiiii  possible  ulceration  oi  the  liga- 
ture into  the  liunen  of  the  artery  and  consequent  fatal  hemor- 
rhage. 

Secondary  hemorrhage  is  probably  also  favored  by  tying 
the  ligature  too  tight  and  thus  injuring  the  intinia.  Halsted 
thinks  that  if  the  coats  of  the  artery  were  not  divided  but 
merely  compressed  by  the  ligature,  and  if  absorbable  material 
were  used  instead  of  silk,  the  mortality  would  be  much  lower. 
H.  Gilbert  Barling"  shares  this  opinion  with  Halsted.  J.  A. 
Blake"  also  thinks  that  there  would  be  Uttle  danger  of  late 
hemorrhage  if  the  ligature  did  not  injure  the  intima.  A 
ligature  tied  with  the  ordinary  knot  is  more  likely  to  ulcerate 
through  the  wall  at  the  position  of  the  knot  than  one  tied 
after  the  method  of  Ballance  and  Edmunds.  This  metliod 
consists  of  passing  two  separate  strands  of  ligature  material 
around  the  vessel,  tying  each  in  a  simple  knot  in  the  same 
direction,  and  then,  by  using  the  two  strands  on  each  side  as 
one,  completing  the  square  knot. 

A  diseased  condition  of  the  vessel  wall  is  another  very 
important  cause  of  secondary  hemorrhage,  and  is  one  of  the 
chief  factors  concerned  in  the  late  bleeding  that  occurs  after 
the  ligation  of  the  great  vessels  for  aneurism.  Arteriosclerosis, 
syphilis,  and  local  sepsis  are  the  principal  lesions  which  we 
meet  with  in  this  connection.  If,  on  the  other  hand,  the  walls 
of  the  artery  are  healthy  and  the  vessel  elastic,  there  is  less 
tendency  for  the  ligature  to  cut  through.  This  is  due  to  the 
fact  that  the  local  pressure  is  better  resisted  and  the  collateral 
circulation  develops  more  rapidly  than  in  diseased  vessels. 

The  primary  and  determining  cause  of  secondary  hemor- 
rhage, however,  is  the  enormous  intravascular  pressure  which 
is  constantly  pounding  against  the  blind  end  of  the  vessel. 
Naturally,  then,  the  nearer  the  ligature  to  the  heart  the 
greater  the  pressure  and  the  more  likely  it  is  to  cut  through 
(Oberst). 

Secondary  hemorrhage  may  take  place  either  from  the 
proximal  or  distal  end  when  the  vessel  is  ligated  in  continuity. 
Oberst  ^°  states  that  it  is  usually  the  distal  end  which  bleeds 
after  the  ligature  cuts  through,  the  central  end  often  being 
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ihroinbosed.  it  would  seein,  therefore,  that  the  appHcation 
of  two  separate  hgatures,  a  short  distance  apart,  would  give 
greater  security  against  this  accident  when  the  vessel  is  ligated 
in  continuity. 

Sepsis  is  another  frequent  cause  of  death,  as  is  shown  by 
the  statistics  of  the  pre-antiseptic  era.  It  may  prove  fatal: 
first,  by  inducing  a  general  septicaemia;  second,  by  setting 
up  a  diffuse  mediastinitis ;  third,  by  causing  a  septic  thrombus 
in  the  ligated  vessel,  with  septic  emboli  in  different  parts  of 
the  body;  or,  fourth,  by  favoring  ulceration  of  the  ligature 
into  the  lumen  of  the  vessel  and  thus  causing  secondary  hemor- 
rhage. Oberst  says  that  if  sepsis  is  present,  the  patient  is 
doomed  to  die  and  that  attempts  at  secondary  ligation  in  an 
infected  field  are  almost  always  futile.  Sepsis,  the  result  of 
gangrene  of  the  limb,  may  also  figure  as  a  cause  of  death. 

Shock,  pneumonia,  ptilmonary  embolus,  cerebral  embolus, 
air  embolism  from  injury  of  tlie  internal  jugular,  subclavian, 
or  innominate  veins,  and  injury  to  the  pleura  and  thoracic 
duct,  have  all  been  mentioned  as  causes  of  death  after  ligation 
of  the  first  portion  of  the  subclavian  artery. 

It  is  a  remarkable  fact  that  gangrene  rarely  follows 
ligation  of  the  subclavian  artery,  and  is  accounted  for  by 
the  abundant  anastomoses  and  numerous  collaterals  on  both 
sides  of  the  ligated  portion.  Cases  have  been  reported,  how- 
ever, where  gangrene  of  the  entire  upper  extremity  followed 
the  operation,  and  others  where  the  fingers  or  portions  of 
the  hand  have  become  necrotic.  E.  Wolif  ^^  reports  from  the 
clinic  of  Dr.  E.  Lexar  12  cases  of  ligation  of  the  subclavian 
artery  (part  not  specified)  with  two  cases  of  gangrene.  One 
of  these  was  a  traumatic  aneurism  of  the  subclavian  and  the 
other  an  aneurism  of  the  radial  artery,  where  the  brachial 
was  first  ligated  and  later  the  subclavian. 

Rotter  collected  seven  cases  of  ligation  of  the  subclavian 
artery,  in  one  of  which  the  vein  was  also  tied.  In  none  of 
these  did  necrosis  develop.  Jacobstahl  (juotes  Poiret's  statistics 
of  surgically  treated  aneurisms  of  the  innominate  artery. 
There  were  72  cases  treated  as  follows:  first,  ligation  of  the 
right  subclavian  or  axillary — five  times  with  recovery  in  all 
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cases;  second,  ligation  of  llie  right  subclavian  or  axillary 
and  right  common  carotid — 05  times  with  recovery  in  IJ. 
Among  the  42  cases  that  recovered  there  was  one  of  gangrene 
of  the  right  arm,  2.4  per  cent.  The  older  statistics  of  Koch 
give  21 J  ligations  of  llie  subclavian  above  the  clavicle,  or  of 
the  innominate,  with  three  cases  of  gangrene  of  the  arm  and 
four  of  necrosis  of  the  hand  or  separate  fingers.  In  45 
ligations  under  the  clavicle  there  were  no  cases  of  gangrene. 

According  to  Von  Berginann,  in  90  ligations  of  the  sub- 
clavian artery  for  gunshot  wounds  (1877)  there  were  no 
cases  of  gangrene  of  the  arm,  and  in  only  three  was  there 
necrosis  of  the  fingers.  In  the  latter  cases  the  injury  was 
very  severe. 

Five  cases  of  ligation  of  the  subclavian  artery  with  five  re- 
coveries have  been  reported  during  the  past  five  years. '^  9121:!  14 
All  of  these  operations  were  done  for  aneurism  of  the 
right  subclavian  or  innominate  arteries,  and  all  of  the 
patients  were  over  forty  years  of  age;  one  was  sixty-three. 
In  one  case,  the  circulation  of  the  arm  was  poor  at  first,  but 
improved  soon  after  the  operation,  and  in  another  there  was 
slight  cyanosis  for  a  time.  There  was  no  necrosis  in  any 
of  the  cases.  Chromic  catgut  was  the  ligature  material  used 
in  three  of  the  cases,  and  silk  in  one. 

REFERENCES. 

'  Cunningham's  Anatomy. 

'CoUes:    Edinburgh  Med.  and  Surg.  Journal,  1815,  xi,   i. 

'  Dennis's  System  of  Surgery. 

Mlalsted:    Johns  Hopkins  Bulletin,  1892,  iii,  93. 

'Lilicnthal,  H. :    Journal  of  A.  M.   A.,   1906,  xlvi,  872. 

*  Bryant,  J.   D. :    Operative   Surgery. 
'Jacobstahl:    Deut.  Zeitschr.  f.  Chir.,   1903,  Ixviii. 

•  Barling,  H.  Gilbert :    Birmingham  lancet,   1905,  xi.  823. 
•Blake,  J.  A.:   Annals  of  Surgery,  1906,  xliii.  91Q. 
"Oberst:    Beit.  z.  klin.  Chir.,  1904,  xli,  466. 

"Wolflf,  E.:    Beitr.  z.  klin.  Chir.,   1908.  Iviii,  762. 

"  Da  Costa,  J.  C. :    Journal  of  Surgery,  Gynaecology  and  Obstetrics,  1910, 

X,  620. 
"Prince,  E.  M. :    Alabama  ^Tcd.  Journal,  1908,  ix,  21,  473. 
'*  Pearse,  H.  E. :    Medical   Brief,  St.  Loui.s,   1908,  xxxvi,   189. 


FIBRO-EPITHELIAL   TUMORS   OF   THE   MAMMARY 

GLAND. 

BY  ROBERT  B.  GREENOUGH,  M.D., 

OF  BOSTON,  MASS., 

Surgeon  to  Out-Patients,  Massachusetts  General  Hospital;  Assistant  Professor  of  Surgery. 
Harvard  Medical  School, 

AND 

CHANNING  C.  SIMMONS,  M.D., 

Surgeon  to  Out-Patients,  Massachusetts  General  Hospital;  Assistant  in  Surgery,  Harvard 

Medical  School. 

This  communication  is  based  upon  the  study  of  44  breast 
tumors  which  were  obtained  from  the  operating  rooms  and 
laboratories  of  the  Massachusetts  General  Hospital.^  Micro- 
scopic sections  of  each  tumor  were  available  for  study,  and 
the  gross  specimens  in  many  cases  were  preserved  or  photo- 
graphed. The  clinical  data  were  obtained  from  the  hospital 
records  and  from  personal  communications  from  the  surgeons 
in  charge.  The  pathological  condition  was  made  the  prime 
consideration  in  dividing  and  classifying  the  cases  in  different 
groups,  but  the  clinical  data  for  each  group  have  been  collected 
and  analyzed  to  distinguish  so  far  as  possible  the  symptoma- 
tology and  differential  diagnosis  of  the  different  forms  of  tu- 
mors. 

The  classification  of  breast  tumors  published  by  Dr.  J- 
Collins  Warren  "  makes  of  the  fibro-epithelial  tumors  of  the 

*  The  writers  would  here  express  their  thanks  to  Drs.  C.  B.  Porter, 
J.  C.  Warren,  H.  H.  A.  Beach,  A.  T.  Cabot,  J.  W.  Elliot,  M.  H.  Richard- 
son, F.  B.  Harrington.  S.  J.  Mixter,  W.  M.  Conant,  C.  L.  Scudiier, 
J.  G.  Minnford,  F.  G.  Balch,  Ilngh  Williams,  Hugh  Cabot,  Lincoln  Davis, 
and  Dr.  A.  P.  Torrey  for  the  use  of  their  material,  and  to  Drs.  W.  F. 
Whitney  and  J.  Homer  Wright  for  assistance  in  collection  of  specimens 
and  much  valuable  criticism. 

"}.  Collins  Warren:  Jour.  Amer.  Med.  Assn.,  July  15,  nx>5-  Fibro- 
lipitlielial  Tumors. —  (a)  Fibrous  type:  i,  periductal  tibroma ;  2.  periductal 
myxoma;  3,  periductal  sarcoma.  (/>)  l'!i)itlu'Ii:il  type:  i,  fibrocyst:ulenoma  : 
2,   papillary  cy.stadenoma. 
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mammary  gland  two  main  tyiKS,  (a)  fibrous,  and  (ft)  epithe- 
lial, according-  to  the  preponderance  of  one  or  the  other  tissue. 
This  distinction  is  important  from  a  clinical  point  of  view  on 
account  of  the  greater  predisposition  to  malignancy  which  is 
shown  by  tumors  of  the  epithelial  type.  The  tumors  of  the 
fibrous  type  are  those  in  which  the  connective  tissue  preponder- 
ates over  the  epithelium.  They  are  mixed  tumors,  like  the 
other  intrinsic  tumors  of  the  mammary  gland,  and  contain 
both  epithelial  ducts  and  fibrous  stroma,  but  because  of  the 
preponderance  of  the  fibrous  stroma  and  its  similarity  to,  and 
probably  origin  from,  the  fibrous  tissue  immediately  surround- 
ing the  ducts  of  the  gland,  they  have  been  called  by  Dr. 
Warren  "  periductal  tumors."  In  the  Warren  classification 
they  are  divided,  according  to  the  cell  characteristics  of  this 
fibrous  tissue,  into  three  groups :  periductal  fibroma,  periductal 
myxoma,  and  periductal  sarcoma.  It  is  the  tumors  of  these 
three  groups,  together  with  those  of  the  fibrocystadenoma 
group  of  the  epithelial  type  that  form  the  basis  of  this  com- 
munication. 

PERroUCTAL    FIBROMA. 

There  were  27  cases  which  come  under  the  classification 
of  periductal  fibroma  in  this  scries.  These  tumors  correspond 
in  gross  and  microscopic  patholog>'  and  in  clinical  character- 
istics with  tumors  which  have  been  reported  by  other  writers 
by  a  variety  of  different  names,  such  as  "  chronic  mammary 
tumor,"  "  cysto.sarcoma,"  "  intracanalicular  papillary  fibroma," 
"  fibroma,"  "  adenofibroma."  "  fibro-adenoma."  "  intracanalicu- 
lar myxoma."  "  adenocele,"  etc.,  a  sufficient  indication  of  the 
confusion  which  has  existed  in  the  minds  of  different  patholo- 
gists and  surgeons  with  regard  to  the  assignment  of  these  tu- 
mors to  their  proper  category. 

Tlie  pathological  characteristics  of  the  27  periductal  fibro- 
mata were  as  follows :  20  were  single  tumors ;  7  were  multiple. 
Tlie  size  of  the  tumor  varied  in  this  series  from  that  of  a  small 
marble  to  a  mass  as  large  as  an  orange.  The  tumors  affected 
the  right  and  left  breasts  with  equal   frequency,  and  in  two 


-^^' 


Periductal  fibroma.  Dissected  tumor  showing  encapsulation  and 
lobulation.  Note  small  accessory  nodule  attached  to  larger  tumor  by 
slender  stalk.     (Warren  Museum,  Harvard  Medical  School.) 


Fig 


I'l-riilmiiil   lilirdiiiM.      I  nl  niciiiiiiliiulnr  type.     Low  power,  showing  slit  cvsts,  loose  ivriductal 
libmus  liss\if,  and  rlense  inlerlnbulnr  cunnective  liss\io. 
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cases  there  were  tumors  on  both  sides.  Sixteen  of  the  27 
were  in  the  outer  hemisphere  against  8  in  the  inner  hemisphere, 
and  13  in  the  upper  against  8  in  the  lower  half  of  the  breast; 
2  occupied  a  central  position  beneath  the  nipple  and  areola. 

In  contour  the  periductal  fibroma  is  generally  irregularly 
rounded  and  lobular.  Small  tumors  by  their  rounded  form  and 
elastic  consistency  may  closely  resemble  a  cyst  imbedded  in  the 
breast  tissue.  The  consistency  of  the  larger  tumors,  however, 
is  distinctly  hard  and  fibrous,  although  occasionally  degen- 
erative changes  or  cyst  formation  may  produce  p>erceptible 
softening  of  the  tumor  mass. 

From  the  rest  of  the  breast  tissue  the  tumors  of  the 
periductal  type  are  clearly  separated  by  a  distinct  capsule. 
This  is  one  of  their  most  distinguishing  characteristics.  Some 
tumors  in  their  earlier  stages  of  growth  possess  a  remark- 
able mobility,  and  can  be  slipped  about  from  one  place  in 
the  breast  to  another,  by  reason  of  the  absence  of  infiltra- 
tion in  the  surrounding  tissues  external  to  the  capsule.  Only 
in  the  rarest  instances  and  in  the  case  of  the  largest  tumors, 
is  there  any  indication  of  adherence  to  the  skin  or  to  the  under- 
lying structures,  and  then  as  a  result  of  an  inflammatory  proc- 
ess such  as  may  be  produced  by  irritant  applications  or  by  the 
various  forms  of  degeneration. 

On  section  these  tumors  present  an  irregular  surface,  gray- 
white  to  pink  in  color,  with  either  clefts  or  pearly  translucent 
areas  scattered  here  and  there.  Strands  of  dense  connective 
tissue  dividing  the  whole  tumor  into  lobular  masses  are  fre- 
quently observed.  In  many  tumors  an  cedematous  condition 
of  the  fibrous  tissue,  both  gross  and  microscopic,  occurs,  which 
produces  a  gelatinous  appearance  and  has  led  to  tiieir  classifi- 
cation as  myxomata  by  certain  writers.  The  pearly  translu- 
cent spots  on  tile  cut  surface  are  the  divided  ducts  and  lobules 
of  the  tumor,  and  clefts  and  small  cysts  are  not  infrequently 
produced  by  the  distortion  or  blocking  of  these  ducts.  In 
large  tumors  the  cleft  formation  may  be  so  pronounced  as  to 
give  ihe  appearance  of  a  large  cyst  nearly  filled  witli  many 
rounded  papillary  outgrowths  of  fibrous  tissue  projecting  from 
its  walls  (intracanalicular  papillary  fibroma). 
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On  miscroscopic  examination  these  tumors  are  composed 
of  a  stroma  of  fibrous  tissue,  through  which  pass  epithelial- 
hned  gland  ducts,  cysts  or  clefts.  The  fibrous  tissue  is  itself 
divided  into  lobular  masses  by  bands  of  dense  connective  tis- 
sue which  form  the  framework  of  the  whole  tumor  and  sup- 
port the  blood-vessels  and  lymphatics.  The  whole  mass  is 
thus  to  be  compared  to  a  distorted  replica  of  one  of  the  race- 
mose gland  lobules  of  the  mammary  gland.  The  fibrous  tissue 
which  forms  the  bulk  of  the  tumor  is  similar  to  that  which  im- 
mediately surrounds  the  ducts  in  the  adolescent  breast  to  which 
attention  was  first  called  by  Billroth,  and  more  recently  by 
Warren.  This  tissue  is  delicate  and  rich  in  nuclei  as  com- 
pared to  ordinary  connective  tissue  and  its  cells  have  more 
oval  and  vesicular  nuclei.  It  also  appears  to  be  more  succulent. 
and  its  fibres  are  often  separated  by  collections  of  fluid,  which 
give  it  an  ccdematous  appearance  and  produce  marked  varia- 
tions in  the  color  reaction  in  specimens  stained  with  ha^ma- 
toxylin  and  eosin. 

The  epithelial  elements  of  the  tumor  appear  on  microscopic 
examination  as  epithelial-lined  ducts,  or  cysts,  or  clefts.  Their 
number  and  character  vary  in  different  tumors  and  frequently 
in  different  portions  of  one  tumor.  They  undoubtedly  arise 
from  the  ducts  of  the  mammary  gland,  or  from  the  embr}'onic 
epithelial  elements  from  which  the  ducts  are  derived,  but  they 
do  not  appear  to  be  continuous  with  the  ducts  which  open 
at  the  nipple.  In  many  cases  the  epithelial  elements  are  few 
in  number,  and  present  the  appearance  of  gland  ducts  of  vary- 
ing size,  which  have  been  distended  and  distorted  by  the 
growth  into  and  around  them  of  the  periductal  fibrous  tissue. 
This  produces  the  slit  cysts  so  characteristic  of  these  tumors, 
which  have  led  to  their  being  called  "  intracanalicular  papillarv 
fibroma."  In  other  instances  the  epithelial  elements  are  more 
numerous  and  appear  to  have  kept  pace  with  the  growth  of  the 
fibrous  tissue,  so  that  in  place  of  the  distorted  clefts  a  uniform 
tissue  is  produced,  consisting  of  many  small  epithelial-lined 
tubules  separated  by  a  stroma  of  periductal  fibrous  tissue.  In 
some  cases  a  grape-like  grouping  of  the  smaller  lobules  ran  be 
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recognized.  In  others  the  orderly  arrangement  is  lost,  and  the 
lobules  lie  helter-skelter  in  the  fibrous  stroma.  The  tumors  of 
this  latter  variety  have  usually  been  classified  as  fibro-adenoma 
or  adenofibroma,  and  Rodman  has  recently  adopted  the  term 
"pericanalicular"  to  describe  them,  as  opposed  to  the  tumors 
with  the  slit  cysts  or  clefts  which  he  calls  "  intracanalicular."  It 
seems  to  us  best  to  retain  them  both  under  one  heading, 
because,  although  the  two  extremes  of  type  can  be  clearly  recog- 
nized, there  are  many  tumors  which  show  the  characteristics 
of  both  classes,  and  a  distinction  in  every  case  is  an  impossi- 
bility. It  is  certain,  however,  that  the  *'  intracanalicular " 
type  is  the  more  common. 

The  epithelial  cells  of  these  different  forms  of  gland  ducts 
are  of  much  variety.  In  the  larger  clefts  and  ducts  compressed 
columnar  cells,  similar  to  those  lining  the  larger  milk  ducts, 
are  usually  found.  In  the  smaller  lobules,  cuboidal,  more 
clearly  defined,  and  larger  cells  are  present.  When  cysts  are 
formed  all  varieties  of  epithelium,  from  flattened  to  cuboidal  and 
even  high  columnar  cells,  are  sometimes  present.  From  the 
characteristics  of  the  epithelium  we  have  at  times  supposed 
that  in  the  tumors  of  the  "  intracanalicular  "  type  the  process 
originated  in  the  larger  ducts,  whereas  in  the  "  pericanalicular  " 
group  it  was  the  terminal  portions  of  the  gland  ducts  (acini) 
which  were  concerned.  This  supposition,  however,  is  quite 
incapable  of  proof.  Cysts  occur  in  tumors  of  both  groups, 
but  in  the  pure  pericanalicular  tumors  they  are  rarely  of  large 
size  while  in  the  other  class  they  may  obtain  considerable  di- 
mensions. 

The  activity  of  growth  of  the  ductal  epithelium  in  these 
tumors  seems  to  be  of  slight  extent.  Occasionally  a  mitotic 
figure  is  observed,  but  the  impression  is  given  that  the  epithe- 
lium has  merely  kei)t  pace  with  the  changes  of  size  and  shape 
of  its  basement  membranes,  produced  by  the  new  growth  of 
the  periductal  tissue.  It  is  true  that  a  certain  number  of  tu- 
mors, which  probably  originate  in  the  periductal  group,  do 
show  greater  epithelial  activity  than  has  been  described  above, 
but  these  tumors  will  be  discussed  further  on,  under  a  separate 
class  as  "  fibrocystadenoin.ita." 
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The  clinical  characteristics  of  the  f>eriductal  fibromata  are 
fairly  well  defined.  Tliey  are  tlie  common  tumors  of  the 
breast  in  young  women.  In  a  table  prepared  for  a  paper  by 
Dr.  Warren  it  was  found  that  they  gave  45  per  cent,  and  50 
per  cent,  of  the  tumors  in  the  breasts  of  women  from  10-20 
and  20-30  years  of  age,  while  in  later  decades  the  proportion 
diminished  very  rapidly.  Of  the  27  cases  in  this  series  the 
oldest  was  40,  the  youngest  15,  and  the  average  28.8.  The  ma- 
jority occur  in  unmarried  women,  and  the  tumor  is  independ- 
ent in  its  origin  of  the  stimulus  of  pregnancy  or  lactation. 
They  are,  as  a  rule,  of  slow  growth  and  of  long  duration,  the 
average  in  our  series  of  cases  being  22.1  months  before  opera- 
tion. In  some  cases  a  sudden  period  of  rapid  growth  may  su- 
pervene after  a  long  time  of  relative  quiescence.  In  other  cases 
an  increase  in  size  of  the  tumor  has  been  distinctly  noted  dur- 
ing the  menstrual  period,  and  this  is  often  accompanied  by  an 
increased  sensitiveness,  if  not  by  actual  pain.  In  only  9  of 
the  27  cases,  however,  was  pain  of  any  kind  complained  of, 
and  then  it  was  usually  described  as  of  but  slight  sigiiificance. 
In  some  patients,  however,  a  tumor  of  this  nature  may  be  the 
cause  of  considerable  suffering,  not  only  from  the  sensitive- 
ness of  the  tumor  but  also  from  the  mental  anxiety  with  ac- 
companies it. 

Discharge  from  the  nipple  is  not  produced  by  periductal 
tumors.  In  only  one  case  of  this  series  was  a  discharge  of  any 
sort  discovered,  and  in  that  case,  a  woman  who  had  borne  two 
cJiildren,  the  discharge  was  milk. 

The  attempt  was  made  to  distinguish  between  the  intra- 
canaliculnr  and  i)ericanalicular  types  of  periductal  tumors  in 
regard  to  their  clinical  symptoms,  but  without  success.  There 
were  four  tumors  that  fell  in  the  pericanalicular  group,  and 
three  showed  the  characteristics  of  both  classes,  while  in  tlie 
20  others  no  marked  involvement  of  the  smaller  terminal 
branches  could  be  made  out.  The  clinical  appearance  of  the 
tumors  of  the  pericanalicular  type  were  not  distinguishable 
from  those  of  the  other  classes,  and  the  distinction  is  not.  we 
believe,  one  of  any  great  significance,  although  the  difference 


FIBRO-EPITHELIAL  TUMORS  OF  BREAST. 


525 


in  the  histological  picture  of  the  two  tumors  is  considerable. 

The  diagnosis  of  the  periductal  fibroma  depends  upon  the 
following  characteristics:  It  appears  in  young  women,  is  of 
slow  and  almost  painless  growth.  Multiple  tumors  are  not 
uncommon.  It  is  freely  mobile  in  the  breast  tissue,  has  well- 
defined  margins  of  rounded  and  lobular  outline,  and  has  a  con- 
sistency which  is  hard,  but  often  elastic.  It  is  almost  never 
adherent  to  the  skin  or  to  the  chest  wall,  and  of  course  does 
not  cause  enlargement  of  the  axillary  glands.  No  discharge 
from  the  nipple  is  produced. 

The  periductal  myxomata  and  sarcomata  are  usually  larger 
tumors,  and  readily  undergo  degenerative  changes  causing 
areas  of  softening.  The  skin  over  them  is  generally  thinned 
and  often  stretched  so  tightly  as  to  appear  to  be  adherent. 

The  papillary  cystadenomata  are  small  tumors,  centrally 
situated,  cystic,  and  may  frequently  be  recognized  by  the  dis- 
charge of  blood  from  the  nipple.  When  this  symptom  is  absent 
(as  in  about  50  per  cent,  of  cases)  the  diagnosis  from  a  peri- 
ductal tumor  may  be  difficult.  The  cystadenoma,  however, 
occurs  more  frequently  in  older  women. 

The  fibrocystadenomata  do  not  differ  materially  in  clinical 
signs  or  symptoms  from  the  periductal  tumors.  In  some  cases 
the  fibrocystic  tumors  are  of  long  duration  and  of  larger  size, 
and  the  recognition  of  definite  elastic  or  fluctuating  cystic 
areas  in  the  tumor  may  be  suggestive,  but,  as  a  rule,  the  fibro- 
cystadenomata are  operated  upon  as  periductal  tumors,  and 
recognized  only  on  microscopic  examination. 

Chronic  inflammatory  processes  in  the  breast,  sucli  as 
tuberculosis,  syphilis,  actinomycosis,  chronic  abscess,  and  dif- 
fuse galactophoritis  after  lactation,  produce  less  well-defined 
tumors,  are  usually  adherent  to  the  surrounding  tissues,  and 
often  show  inflammatory  changes,  and  even  discharging  si- 
nuses. Tlie  axillary  glands  are  also  frequently  involved  to  a 
greater  or  less  extent. 

Cystic  disease  of  the  breast  occurs  at  about  tlie  time  of  the 
menopause,  and  produces  an  induration  less  well  defined  than 
the    j)eriductal    tumors.      Cysts    deep    in    the   gland,    or    sur- 
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rounded  by  dense  libious  tissue,  may  give  lu  the  examining 
lingers  a  sensation  not  unlike  that  ol  a  small  periductal  tu- 
mor in  a  younger  woman.  The  diffuse  and  often  bilateral  cliar- 
acter  of  cystic  disease  and  the  greater  sensitiveness  it  produces 
will  usually  serve  for  its  recognition. 

Carcinoma  of  the  breast  is  distinguished  from  periductal 
fibroma  by  its  characteristic  symptoms  of  indefinite  outline, 
early  adherence  and  loss  of  mobility,  and  invasion  of  axillary 
nodes.  Cancer  is  expected  in  older  women,  while  the  periductal 
tiunor  is  usually  one  of  earlier  onset,  although  in  one  case  of 
this  series  medullary  cancer  was  present  in  one  breast  and  a 
periductal  tumor  in  the  other  at  the  same  time. 

Sarcoma  of  the  non-indigenous  variety,  though  a  rare  tu- 
mor in  the  breast,  is  more  likely  to  be  confused  with  carcinoma 
than  with  other  diseases.  Its  early  infiltration  and  adherence 
and  its  rapid  growth  make  the  diagnosis  of  malignancy  most 
probable. 

Finally  the  tumors  which  are  not  peculiar  to  the  breast, 
such  as  lipoma,  enchondroma,  angioma,  etc.,  are  to  be 
differentiated  by  their  characteristic  symptoms,  and  occur  so 
rarely  in  this  situation  as  to  merit  little  consideration  in  dif- 
ferential diagnosis.  It  is  to  be  remembered,  however,  that  few 
surgeons  are  sufficiently  expert  or  sufficiently  ready  to  accept 
the  grave  responsibility  of  depending  upon  the  differential 
diagnosis  of  any  tumor  of  the  breast,  from  clinical  appearances 
alone,  to  advise  against  operation.  No  tumor  of  the  breast 
is  innocent  or  incapable  of  harm  to  the  patient  until  it  has  been 
removed.  The  differential  diagnosis  is  of  great  importance  in 
determining  the  appropriate  treatment,  and  many  a  breast 
could  be  saved  if  the  establishing  uf  a  diagnosis  were  more 
carefully  attempted — not  with  the  idea  of  avoiding  operation, 
but  with  the  intention  of  securing  the  operative  treatment  best 
suited  to  the  individual  case. 

Treatment. — The  treatment  of  periductal  fibroma,  like 
that  of  all  other  tumors  of  the  breast,  is  by  removal.  In  some 
cases  of  multiple  tumors  of  small  si/.-  in  1ioth  breasts,  writers 
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Periductal  fibroma.     Pericanalicular  type.     Low  power,  showing  gland  ducts  only  slightly 
distorted,  but  separated  in  stroma  of  periductal  fibrous  tissue.     Compare  with  Pig.  2. 
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Periductal    myxosarcoma.     Clmss   appearances    of    iireccdinK    lumor.      Note    encapsulation. 
volume  of  tumor,  cysts,  and  rounded,  papillary  intracystic  projections. 
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I'criduclal  myxosarcoma.     IxiW  power.      I'ortiun  of  t>unor  showinx  cell-rich  stroma  of  siir 
comatouH  periductal  tiiwue,  Kland  ducts,  and  cysts  and  encapsulation. 
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Periductal  myxosarcoma.    Low  power.     Portion  of  same  microscopic  section  as  Fir. 
7;  showing  no  evicience  of  sarcoma,  but  typical  periductal  fibroma;  other  jHirtions  of  this 

luinor  showed  (ypical  myxomatous  tissue  in  the  stroma. 
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have  advised  against  operation  (Bloodgood),  but  so  extreme 
a  case  has  not  come  to  our  attention.  'Of  this  series  of  27  cases, 
in  14  the  tumor  or  tumors  were  excised  through  an  incision  di- 
rectly over  the  tumor.  In  1 1  cases  a  "  plastic  resection  "  was 
performed  after  the  method  advocated  by  Dr.  Warren,  the 
tumor  being  removed  from  underneath  through  an  incision 
along  the  axillary  and  inferior  margins  of  the  breast.  In  2 
cases  amputation  was  done :  once  under  a  mistaken  diagnosis, 
and  once  because  of  the  large  size  of  the  tumor.  It  is  probable 
that  with  the  exception  of  the  very  small  and  superficial  tumors, 
the  "  plastic  resection  "  is  the  operation  of  choice,  as  it  places 
the  scar  in  an  inconspicuous  position  and  does  not  add  materi- 
all}'  to  the  difficulties  of  operation :  even  the  largest  tumors 
may  be  removed  by  this  method,  and  when  the  displaced  breast 
tissue  is  drawn  together  a  fairly  respectable  looking  mamma 
will  result. 

PERIDUCTAL    MYXOMA    AND    SARCOMA. 

We  have  been  able  to  collect  six  cases  which  can  be  placed 
in  the  myxosarcoma  group.  If  an  arbitrary  division  were  at- 
tempted, four  of  these  cases  would  be  classed  as  periductal 
sarcoma,  and  two  as  periductal  myxoma.  We  believe,  however, 
that  such  a  division  is  unnecessary  and  undesirable,  and  that 
the  tumors  of  this  character  are  best  described  under  the  one 
term  "periductal  myxosarcoma."  They  have  heretofore  been 
descril3ed  in  medical  writings  under  a  variety  of  different  terms 
— cystic  or  cystosarcoma,  adenosarcoma,  fibromyxosarcoma. 
fibrosarcoma,  cystosarcoma  phyllodes,  etc.  Tlie  relation  they 
have  to  the  periductal  fibromata  and  their  differentiation  from 
(he  simple  or  non-indigenous  sarcomata,  which  occur  but 
rarely  in  the  female  breast,  have  not  always  been  clearly  drawn. 
In  a  series  of  658  consecutive  cases  of  breast  tumor  taken 
from  the  records  of  the  Massachusetts  General  Hospital,^  there 
were  459  cases  of  carcinoma  (69  per  cent.)  ;  14  of  myxosar- 
coma (2  per  cent.)  ;  48  of  periductal  fibromata  (7  per  cent.) 
and  4  of  non-indigenous  sarcoma  (0.6  per  cent.).     The  peri- 
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ductal  myxosarcoma,  though  a  rare  tumor,  is  the  most  common 
fonn  of  sarcoma  of  the  breast. 

The  gross  characteristics  of  the  myxosarcoma  in  the  six 
cases  here  collected  were  well  defined.  Single  tumors  were 
present  in  five  cases,  and  a  tumor  was  present  in  both  the  right 
and  left  breast  in  one  case.  The  tumors  were  of  relatively  large 
size,  the  smallest  being  5  cm.  in  diameter,  and  the  others  being 
estimated  as  of  the  size  of  an  apple  or  orange  up  to  that  of  a 
child's  head.  They  practically  occupied  or  displaced  the  whole 
breast,  so  that  their  situation  in  that  organ  could  not  be  de- 
temiined.  'Hie  consistency  of  the  tumors  was  usually  de- 
scribed as  hard,  and  the  surface  as  irregularly  lobulated ; 
rarely  cystic  areas  were  recognizable,  in  one  case  a  cyst  the  size 
of  a  grape-fruit  being  present. 

Adherence  of  the  skin  over  the  tumor  was  noted  in  but 
two  cases,  and  in  one  of  these  there  was  actual  ulceration  and 
an  offensive  di.^charge  from  the  necrosing  tumor  tissue.  Tn 
several  cases,  dilated  veins  over  the  tumor  were  recorded. 

On  section  of  the  tumor,  after  removal,  the  usual  descrip- 
tion was  that  of  a  grayish,  more  or  less  translucent  tissue,  in 
lobular  arrangement,  with  cyst  or  cleft  formation.  Complete 
or  partial  necrosis  of  the  tissue  was  present  in  two  cases. 
Cysts  varied  in  size  from  microscopic  dimensions  to  one  the 
size  of  a  grape-fruit,  the  contents  being  serous  or  brownish 
fluid.  Papillary  outgrowths  into  a  cyst  cavity  were  present 
in  four  of  the  six  cases.  Tn  four  of  the  six  cases  definite  men- 
tion is  made  of  a  capsule  delimiting  the  tumor  from  the  breast 
tissue. 

The  microscopic  sections  of  these  tumors  showed  a  char- 
acteristic though  varied  picture.  The  stroma  of  the  tumor  is 
composed  of  more  or  less  cellular  connective  tissue,  separated 
into  lobules  by  strands  of  ordinary  fibrous  tissue.  Through  the 
stroma  are  scattered  epithelial-lined  ducts,  cysts,  or  clefts. 
The  connective  tissue  almost  always  varies  in  diflferent  portions 
of  the  specimen,  and  presents  all  gradations  from  the  loose, 
fibrous  tissue  of  the  periductal  fibroma,  through  the  more 
cellular  myxomatous  tissue  with  stellate  cells  and  delicate  pro- 
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cesses,  up  to  the  richly  cellular  compact  tissue  of  a  fibrosar- 
coma. Tissues  of  these  different  cell  characters  not  uncom- 
monly lie  side  by  side  in  the  same  preparation,  and  it  is  on 
this  account  that  the  differentiation  of  the  periductal  myxoma 
from  the  periductal  sarcoma  is  so  difficult  and,  we  think,  un- 
necessary. In  the  more  cellular  portions  of  the  tumor  mitotic 
figures  may  be  seen.  Necrosis  and  gelatinous  or  hyaline 
degeneration  of  the  tissue  were  common  in  the  larger  tumors. 

The  epithelial  structure  consists  of  ducts,  clefts,  and  cysts, 
lined  with  one  or  more  layers  of  epithelium,  exactly  similar  in 
every  way  to  the  epithelial  elements  of  the  periductal  fibroma. 
In  fact  the  resemblances  of  the  two  groups  of  tumors,  not  only 
from  gross  and  microscopic  appearances  but  from  clinical 
symptoms  as  well,  are  such  as  to  force  upon  the  observer  the 
conclusion  that  the  myxosarcoma  is  a  periductal  fibroma,  the 
fibrous  tissue  of  which  has  more  or  less  taken  on  the  change 
in  characteristics  (anaplasia)  which  marks  the  advance  from 
benign  to  malignant  tumor  growth — a  change  which,  whether 
correctly  or  not,  is  often  spoken  of  as  "  degeneration." 

The  clinical  symptoms  of  periductal  myxosarcoma  arc 
fairly  well  defined.  They  occur  at  a  period  later  in  life  than 
the  periductal  fibroma,  the  youngest  of  our  six  cases  being  36, 
the  oldest  53,  and  the  average  49  years.  Three  were  in  single 
and  3  in  married  women,  and  lactation  appeared  to  be  in  no 
way  associated  with  the  onset  or  progress  of  the  tumor.  In 
one  case  a  blow  received  upon  the  breast  was  thought  to  have 
occasioned  the  appearance  of  the  tumor  which  had  not  before 
that  time  been  detected. 

The  rate  of  growth  of  the  tumors  is  comparatively 
rapid :  one  tumor  in  eight  weeks  grew  to  be  the  size  of  an 
orange;  and  another  after  incomplete  removal  grew  in 
five  weeks  to  the  size  of  a  child's  head.  In  a  third  case, 
a  small  tumor  was  present  for  12  years,  but  began  to  grow 
rapidly  five  weeks  before  entrance,  and  attained  a  size  of 
10x20  cm.  nt  operation.  No  retrogression  in  size  was  ever 
noted,  and  no  discharge  of  fluid  from  the  nipple.  In  one 
case   the   nipple    was    thought    to   have   l>ern    retracted.      No 
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pain  was  caused  by  these  tumors,  although  tlie  weight  of 
the  breast  and,  in  one  case,  the  ulceration  caused  discomfort. 
The  axillar>-  glands  were  not  noted  as  enlarged  except  in  one 
case,  where  a  small,  soft  gland  was  felt  and  removed  at  opera- 
tion but  no  evidence  of  sarcomatous  involvement  of  it  was 
recorded. 

The  diagnosis  of  i)eriductal  myxosarcoma  should  not  be 
difficult.  The  tumors  occur  later  in  life,  as  a  rule,  than  the 
fibroma,  and  are  of  larger  size  and  more  rapid  growth.  They 
are  encapsulated  and  non-adherent  unless  necrosis  of  the  tissue 
occurs  or  the  skin  is  stretched  and  thinned  over  the  tumor  so 
as  to  favor  ulceration.  No  carcinoma  of  the  breast  reaches 
such  a  size  without  its  diagnosis  being  certain  from  tlie  in- 
volvement of  the  skin  and  muscles  and  of  the  axillary  glands. 

The  treatment  should  be  complete  removal  of  the  tumor 
by  amputation  of  tiic  breast.  The  axillary  contents  and  the 
pectoral  muscles,  however,  do  not  need  to  be  removed.  Of  the 
six  cases  here  reported  five  had  amputation  of  the  breast,  and  in 
one  case  an  excision  was  done.  The  excision  is  free  from 
recurrence  yYi  years  after  operation.  Of  the  five  amputations 
2  are  dead,  one  of  unknown  cause  nearly  2  years  after  opera- 
tion, one  of  pneumonia  4  years  after  operation,  when  about 
to  undergo  operation  for  a  tumor  in  the  other  breast,  which 
was  thought  by  her  attendant  to  be  a  recurrence  of  the  sar- 
coma although  no  local  recurrence  in  the  scar  of  the  first 
operation  had  taken  place.  Two  of  tlie  other  amputations 
were  well  8  years  and  i  year  respectively  after  operation,  and 
of  one  case  no  data  could  be  obtained.  One  of  the  cases  in 
which  amputation  was  successfully  performed  had  had  a  tumor 
the  size  of  a  hen's  q^%  (a  myxofibroma)  excised  3  years  before. 
Thus  excision  of  the  tumor  without  amputation  must  be  con- 
sidered hazardous,  but  a  complete  am|)utntion  should  be  ex- 
pected to  result  in  permanent  relief. 

FIBROCVST.XDKNOMA. 

The  tumors  of  this  group  arc  what  might  be  tenned  the 
epithelial  type  of  the  periductal  fibromata,  and  differ  from  them 


Fir 


FiKrocystailt-noina.     Low  i>owlt.  showing  large  number  of  j^land  tlvicts  ami  c\sts  m 
to  stroma,  and  active  proliferation  of  epithelium. 


I"ii;.  lo. 


rr- 


iMtirr.i  vsla.liimm.i.      I^nv   imwor.  slmwiriK  proliferation  of  C|iithi'liuin  on   papillary  projt-i- 

lions  into  u  cyst. 


FIBRO-EPITHELIAL  TUMORS  OF  BREAST. 


529 


only  in  the  relation  of  the  component  parts.  In  the  periductal 
fibromata  the  epithelial  structures  of  the  glands  and  ducts 
appear  to  be  passively  distorted  by  the  growth  of  the  peri- 
ductal tissue.  The  fibrocystadenomata,  on  the  other  hand, 
although  showing  a  growth  of  periductal  tissue,  have  as  their 
main  characteristic  a  marked  hyperplasia  of  the  epithelial  ele- 
ments. A  hard  and  fast  line  between  the  two  tumors  cannot 
always  be  drawn,  because  the  diagnosis  depends  on  the  impres- 
sion of  the  relative  activity  of  the  growth  of  the  two  com- 
ponent tissues.  In  fact,  it  is  doubtful  whether  any  special 
importance  would  attach  to  the  making  of  this  distinction  if  it 
were  not  for  the  fact  that,  because  of  the  predisposition  of  the 
breast  to  cancer,  active  proliferation  of  the  adult  gland  epithe- 
lium from  any  other  cause  than  pregnancy  and  lactation  is  to 
be  regarded  with  suspicion. 

In  the  fibrocystadenoma  group  of  the  fibroepithelial  tumors 
there  were  ten  cases,  in  two  of  which  both  breasts  were  affected. 
In  the  hospital  records  these  cases  had  been  variously  classi- 
fied and  many  different  pathological  names  had  been  applied 
to  them,  but  in  comparing  them  they  all  seemed  to  belong  in 
the  same  group.  Five  were  diagnosed  as  fibrocystadenoma. 
To  one  the  term  adenoma  had  been  applied,  two  were  diag- 
nosed as  periductal  fibroma,  one  as  adenofibroma,  and  one  as 
intracanalicular  papillary  myxofibroma. 

In  gross,  the  tumors  all  appeared  firm,  elastic,  well-encap- 
sulated growths,  varying  in  size  from  2  cm.  to  7  cm.  in 
diameter.  They  were  for  the  most  part  roughly  round  in 
shape,  but  the  two  largest,  both  over  6  cm.  in  diameter,  were 
lobulated.  In  consistency  they  were  described  clinically  as 
"  hard  "  six  times  and  twice  as  "  firm,"  while  in  the  pathological 
reports  they  were  variously  designated  as  firm,  elastic,  or 
fibrous. 

On  section  the  tumors  had  the  general  appearance  of  the 
periductal  fibromata.  The  tissue  was  firm,  fibrous,  and  usually 
of  a  dull  white  color,  although  in  some  cases  it  was  somewhat 
translucent — this  probably  being  due  for  tlie  most  part  to 
oedema.  On  the  cut  surface  numerous  soft,  glistening  points 
19 
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representing  the  ducts  and  acini  could  be  seen,  these  being  rela- 
tively more  numerous  tlian  in  the  periductal  fibromata.  In  but 
one  case  did  the  growth  in  gross  show  marked  slits,  then  it 
was  intracanalicular  in  type.  In  the  three  largest  tumors  there 
were  many  small  cysts,  these  var>'ing  in  size  up  to  1.5  cm. 
in  diameter.  In  two  of  these  the  cysts  were  filled  with 
clear,  straw-colored  fluid,  while  in  the  third  the  contents  were 
described  as  pultaceous. 

llie  chief  and  characteristic  difference  of  these  tumors 
from  the  periductal  fibromata  is  the  proportionately  large 
amount  of  epithelium  in  relation  to  the  fibrous  tissue.  The 
epithelium  is  the  tissue  which  appears  to  show  the  most  active 
growth.  The  tumors  have  a  distinct,  dense,  fibrous  capsule. 
Within  this  there  is  a  tendency  to  a  lobular  arrangement  of  the 
tumor  tissue,  which  is  less  marked  or  may  be  absent  in  the 
smaller  growths.  The  stroma  is  as  that  of  the  periductal 
fibroma — loose,  cellular,  fibrous  tissue  without  round-cell  infil- 
tration, evidently  derived  from  the  connective  tissue  immedi- 
ately around  the  ducts.  Two  chief  types  of  the  growth  may  be 
distingmshcd  as  in  the  periductal  group,  i.e.,  tlie  pericanalicular 
and  the  intracanalicular  types ;  of  these  the  former  is  the  more 
common,  and  although  the  two  types  merge  somewhat,  one 
into  the  other,  the  suggestion  is  strong  that  the  periductal 
fibromata  of  the  pericanalicular  type  are  those  from  which 
the  fibrocystadenoma  is  chiefly  derived.  Cysts  lined  with 
one  or  more  layers  of  epithelium  are  present  more  frequently 
than  in  the  fibroma  group,  and  the  ducts  themselves  have  a 
great  variety  in  appearance.  In  some  cases  the  glands  and 
ducts  seein  comparatively  normal,  but  are  increased  in  numbers 
beyond  the  conditions  found  in  tlie  normal  non-lactating  breast 
tissue.  In  other  cases  they  are  much  distorted,  while  in  still 
other  instances  the  cells  lining  them  show  all  the  characteristic 
proliferative  changes  seen  in  cases  of  abnormal  involution  or 
cystic  disease  of  the  breast.  Thus,  while  many  glands  are 
lined  with  a  single  layer  of  cuboidal  or  columnar  epithelium, 
others  show  a  heaping  up  of  the  cells  forming  papillar>' 
growths  projecting  into  the  lumen,  and  this  process  may  be 
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so  pronounced  that  the  lumen  is  entirely  plugged.  Tlie  cells 
may  even  have  an  adenomatous  arrangement,  which  is  what 
might  be  termed  the  most  extreme  type  of  epithelial  pro- 
liferation, and  is  similar  to  that  seen  in  the  abnormal  involution 
cases  which  have  a  tendency  to  progress  to  carcinoma. 

The  patients  varied  in  age  from  15  to  44,  the  average  of 
the  ten  being  30.5  years.  Five  were  married  and  five  single, 
but  the  records  were  too  imperfect  to  allow  any  conclusions  to 
be  drawn  as  to  the  relation  of  lactation  to  the  tumors.  The 
length  of  time  elapsing  between  the  discovery  of  the  growth 
and  the  seeking  of  medical  advice  varied  from  three  months  to 
five  years,  but  the  duration  bore  no  relation  to  the  size  of  the 
tumor.  Thus  one  tumor  of  the  size  of  an  orange  was  of  only 
three  months'  duration,  while  a  tumor  the  size  of  a  pigeon's 
egg  had  been  present  five  years.  No  mention  was  made  of  the 
tumors  varying  in  size,  with  the  exception  of  one  case  in  which 
fluctuation  in  size  was  quite  marked,  but  had  no  relation  to 
menstruation.  In  this  case  the  change  in  size  was  probably 
dependent  on  the  filling  and  emptying  of  cysts  which  were 
present  in  large  numbers.  In  no  case  was  a  discharge  from  the 
nipple  noted. 

Five  patients  complained  of  pain,  and  in  three  cases  the 
pain  was  neuralgic  in  character,  shooting  down  the  arm  (mas- 
todynia).  In  the  other  two  it  was  spoken  of  as  "  slight."  It 
had  no  relation  to  the  catamenia.  The  right  breast  was  the 
seat  of  the  tumor  five  times,  the  left  three,  while  in  two  cases 
both  breasts  were  involved.  In  only  one  of  these  two,  how- 
ever, were  both  breasts  operated  ui^on.  and  in  this  case,  while 
one  of  the  tumors  was  a  typical  fibrocystadenoma,  the  other 
could  best  be  classified  in  the  periductal  group.  The  tumors 
occupied  any  position  in  the  breast,  and  varied  in  size  up  to 
that  of  an  orange.  They  were  freely  movable  over  the  deeper 
parts,  and  not  adherent  to  the  skin  even  when  of  large  size. 
In  but  two  cases  was  the  presence  of  enlarged  axillary  glands 
noted. 

It  is  practically  impossible  to  differentiate  between  the 
j)eriductal  fibromata  and  the  fibrocystadenomata  clinically.  The 
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average  age  of  the  patient,  the  rapidity  of  the  growth,  and  the 
portion  of  the  breast  involved  are  the  same.  Neither  is  adherent, 
nor  are  enlarged  glands  usually  present  in  the  axilla.  In  a  few 
of  the  larger  tumors  it  may  be  possible  to  palpate  the  cysts 
if  any  are  present,  and  thus  establish  the  diagnosis,  but  true 
fluctuation  in  small  breast  cysts  is  extremely  difficult  to  deter- 
mine. For  the  differentiation  of  the  fibrocystadenomata  from 
the  tumors  of  the  breast  other  than  the  periductal  fibroma, 
the  reader  is  referred  to  the  differential  diagnosis  of  the  fibro- 
mata given  above.  The  treatment  also  is  that  of  the  peri- 
ductal fibroma,  that  is.  excision  of  the  tumor,  performed  when 
possible  by  the  "  plastic  resection  "  method.  The  prognosis  is, 
of  course,  favorable,  and  no  recurrence  will  take  place  after 
thorough  removal. 

SUMMARY. 

A  comparative  study  of  the  fibro-epithelial  tumors  of  the 
breast  shows  that  their  relations  one  to  another  are  very  close, 
and  justifies  their  being  grouped  together  as  in  the  Warren 
classification.  The  essential  feature  of  the  tumors  of  the  fibrous 
type  is  the  presence  of  periductal  fibrous  tissue  in  more  or  less 
abundance  about  the  gland  ducts.  This  periductal  tissue  may 
vary  in  cell  richness  from  normal  fibrous  tissue  to  myxomatous 
or  sarcomatous  tissue.  The  two  types  of  tumor,  however, 
with  this  exception  are  so  much  alike  that  the  sarcoma  type 
may  be  well  considered  merely  a  modification  of  the  benign 
fibroma.  The  periductal  fibroma  needs  only  excision  of  the 
tumor  to  effect  a  cure.  For  the  periductal  myxosarcoma,  am- 
putation of  the  breast  is  advised,  without  removal  of  the 
muscles  or  dissection  of  the  axilla;  the  tumor  is  only  locally 
malignant. 

The  fibrocystadenoma  group  includes  a  few  tumors  of 
similar  origin  to  the  foregoing,  which  display,  when  examined 
by  the  microscope,  a  tendency  to  epithelial  overgrowth.  The 
diagnosis  l:)etween  fibrocystadenoma  and  periductal  fibroma 
cannot  be  made  with  certainty  before  the  removal  of  the 
tumor.     This  tendency  to  epithelial  proliferation  is  encoun- 
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tered  in  other  diseases  of  the  breast,  such  as  abnormal  involu- 
tion of  cystic  disease;  and  is  an  undoubted  source  of  danger 
to  the  patient  in  adult  life.  For  this  reason,  complete  removal 
of  any  fibro-epithelial  tumor  of  the  breast  by  early  operation 
is  the  best  treatment  to  be  advised. 

ABSTRACT  OF  CASES. 

Periductal  Fibroma. 

Case  G.  (562-241.)  Dr.  C.  L.  Scudder. — 21,  single.  History  deficient. 
Small  fibrous  tumor  of  breast  removed  at  operation  for  appendicitis.  Mx. 
irregularly  dilated  ducts,  flattened  epithelium,  slit  cysts.  Periductal 
fibroma. 

Case  H.  (CXLII.,  49.)  Dr.  F.  G.  Balch. — 25,  single.  7  years'  duration. 
Pain,  especially  at  eta.  Size  marble,  lower  outer  quadrant  right  breast. 
Non-adherent,  excised.  Two  small  nodules,  myxomatous  (cedematous) 
fibrous  tissue  with  cavities.    Intracanalicular  type.    Periductal  fibroma. 

Case  F.  (526-221.)  Dr.  R.  B.  Greenough. — 23,  married,  children, 
long  duration,  no  pain.  Entrance  diagnosis,  fibroma.  Two  tumors  outer 
hemisphere  left  breast,  size  of  orange  and  chestnut.  Hard,  not  tender, 
non-adherent.  Plastic  resection.  Two  lobulated  nodules,  few  cysts,  peri- 
canalicular type.     Some  epithelial  proliferation.     Periductal  fibroma. 

Case  D.  (516-21.)  Dr.  R.  B.  Greenough. — 31,  widow.  4  weeks'  dura- 
tion, no  pain.  Patient  had  left  breast  amputated  for  carcinoma  6  months 
previous.  Nodule  size  of  chestnut,  outer  hemisphere  right  breast  Hard, 
non-adherent,  not  tender.  Excised.  Tumor  8x3  cm.,  encapsulated,  myx- 
omatous with  clefts.  Intracanalicular  type.  Clefts  lined  with  single  layer 
epithelium.    CEdcmatous  fibrous  tissue.     Periductal  fibroma. 

Case  161.  (XLVn-124.)  Dr.  W.  M.  Conant. — 26,  single,  six  months', 
no  pain.  Tumor  size  of  large  bean,  right  breast,  upper  inner  quadrant,  not 
tender,  non-adherent.  Similar  tumor  removed  from  right  breast  three 
years  before.  Excision.  Fibrous  tumor,  white,  hard.  Mx.  shows  few 
ducts  and  cysts.     Intracanalicular  type.     Papillary  fibroma. 

Case  42.  (398-138.)  Dr.  J.  C.  Warren. — 35,  single,  six  months,  slow 
growth,  no  pain,  left  breast,  size  of  walnut,  upper  outer  quadrant,  not 
tender  or  adherent.  Excised.  Encapsulated  tumor,  gray,  with  slit  cysts. 
Intracanalicular  type,  cedematous  fibrous  tissue.     Periductal  fibroma. 

Case  113.  (449-55.)  Dr.  S.  J.  Mixter. — 27,  single,  10  years,  slow 
growth,  tumors  both  breasts,  size  of  small  egg  and  smaller,  hard,  non-ad- 
herent. Excised.  Tumors  firm,  white,  with  slit  cysts.  Intracanalicular 
type.     Periductal  fibroma. 

Case  185.  (LXXXIII-211.)  Dr.  11.  II.  A.  Beach.— 10.  single,  i 
year,  slow,  fluctuation  in  size,  slight  pain.  Tumor  size  of  hen's  egg,  right 
breast,  hard,  non-adherent,  not  tender.  Excised.  Encapsulated  lobulated 
tumor,  fibrous,  with  slit  cysts.  Intracanalicular  type.  Slif^lit  epitlitlial 
activity.     Periductal  fibroma. 

Case  r.     (5,17-379.)     Dr.  J.  G.  Muinfor<l.^jH,  niarriod,  tliuH-  iliiKlrcn, 
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tight  months,  slow  growth,  slight  pain.  Tumor  size  orange,  centre,  right 
breast.  Slightly  tender,  nonadherent.  Amputation.  Encapsulated  tumor, 
translucent,  gray,  slit  cysts,  oedematous  fibrous  tissue,  few  small  cysts. 
Periductal  fibroma. 

Case  200.  (480-107.)  Dr.  C.  L.  Scudder.— 37,  married,  two  children, 
five  months,  no  pain.  Tumor  size  of  orange,  centre  right  breast,  hard,  nip- 
ple exudes  milk,  both  sides,  non-adherent.  Amputation.  Encapsulated 
tumor,  firm,  translucent,  gray,  slit  cysts.  Intracanalicular  type.  Periductal 
fibroma. 

Case  180.  (LXXV-243.)  Dr.  A.  T.  Cabot— 36,  single,  ten  months, 
no  pain,  tumor  size  of  horse  chestnut.  Lower  hemisphere  left  breast. 
Hard,  non-adherent.  E.\cised.  Encapsulated  tumor,  fibrous,  with  slit 
cysts.     Intracanalicular  type.     Periductal  fibroma. 

Case  112.  (+23-93.)  Dr.  H.  H.  A.  Beach.— 27,  single,  1J/2  years,  slow 
growth,  no  pain.  Right  breast,  inner  hemisphere.  Tumor  2  inches  in  diameter. 
Soft,  non-adherent.  Amputation.  Fibrous  tumor  with  irregularly  dilated 
ducts  and  slit  cysts.     Intracanalicular  type.     Periductal  fibroma. 

Case  93.  (375-186.)  Dr.  M.  H.  Richardson. — 38,  married,  three 
months,  slight  pain,  left  breast,  upper  outer  quadrant,  size  of  walnut,  hard, 
slightly  tender,  non-adherent.  Excised.  Several  fibrous  nodules  in  breast 
showing  increase  of  fibrous  tissue  and  proliferation  of  gland  ducts.  Peri- 
canalicular type.     Periductal  fibroma. 

Case  34.  (388-54.)  Dr.  J.  VV.  Elliot. — 29,  married,  seven  children, 
seven  years'  duration,  slow  growth,  slight  pain,  two  tumors  size  of  walnut 
upper  hemisphere  right  breast,  hard,  non-adherent.  Resection.  Three 
discrete  fibrous  tumors  in  substance  of  gland.  Intracanalicular  and  peri- 
canalicular in  different  areas.  No  epithelial  proliferatiort  Periductal 
fibroma. 

Case  196.  (CIII-99.)  Dr.  W.  M.  Conant. — 52,  married,  two  children, 
one  year's  duration.  Slow  growth,  no  pain.  Tumor  3x5  cm.  upper  outer 
quadrant  left  breast,  hard,  non-adherent.  Partial  excision.  Tumor  en- 
capsulated, marked  papillary  construction.  Intracanalicular  type,  slit  cysts. 
Periductal  fibroma. 

Case  214.  (LXIX-153.)  Dr.  C.  B.  Porter. — 17,  single,  six  months, 
slow  growth,  no  pain.  Tumor  size  of  walnut,  lower  outer  quadrant  right 
breast.  Hard,  non-adherent.  Excised.  2  cm.  Tumor  white,  fibrous,  slit 
cysts.     Intracanalicular  type.     Periductal  fibroma. 

Case  212.  (140-504.)  Dr.  J.  C.  Warren. — 40,  married,  four  children, 
I  year,  pain.  Tumor  size  of  pigeon's  egg,  right  breast,  upper  outer  quad- 
rant. Hard,  tender,  non-adherent.  I-'xcision.  Two  tumors,  encapsulated, 
gray,  firm,  slit  cysts.     Intracanalicular  type.     Periductal  fibroma. 

Case  208.  (492-151.)  Dr.  J.  C.  Warren. — 35,  single,  one  year,  slow 
growth,  no  pain.  Tumor  size  of  walnut,  inner  hemisphere  right  breast. 
Not  tender  or  adherent.  Excision.  Encapsulated  nodule,  slit  cysts. 
Intracanalicular  type.     Periductal  fibroma. 

Case  210.  (492-269.)  Dr.  J.  C.  Warren.- 32,  single,  three  months' 
duration,  no  pain.  Tumor  size  of  hen's  egg.  upper  inner  quadrant  right 
breast.      Not    tender   or    adherent.      Excision.      Firm   fibrous    tumor,   slit 
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cysts.  Intracanalicular  type.  Slight  activity  of  epithelium.  Periductal 
fibroma. 

Case  E.  (CXXI-27.)  Dr.  H.  H.  Beach. — 27,  single,  two  years,  no 
pain,  left  breast,  outer  hemisphere.  Tumor  size  of  egg,  hard,  slightly  ad- 
herent (?).  Excised.  Flat  oval  tumor,  lobulated,  fibrous  consistency. 
Pericanalicular  type.  Myxomatous  connective  tissue,  no  cysts.  Periductal 
fibroma. 

Case  I.  (570-83.)  Dr.  L.  Davis. — 15,  single,  i  year,  pain  slight,  tu- 
mors in  both  breasts,  hard,  i  and  2  inches  in  diameter,  non-adherent. 
Excised.  Fibrous  tumors  with  slit  cysts.  Intracanalicular  type.  Peri- 
ductal fibroma. 

Case  M.  (530-213.)  Dr.  M.  H.  Richardson. — 2i3,  married,  i  child, 
3-4  years,  no  pain.  Tumor  size  of  orange,  upper  inner  quadrant  left 
breast.  Hard,  non-adherent.  Excision.  Two  encapsulated  tumors,  gray, 
fibrous,  slit  cysts.     Intracanalicular  type.     Periductal  fibroma. 

Case  T.  O.  P.  D.  (133-190.)  Dr.  L.  Davis. — 19,  single,  two  months, 
tumor  size  of  walnut,  upper  inner  quadrant  left  breast,  non-adherent.  Ex- 
cision. Fibrous  encapsulated  tumor,  2x3  cm.,  lobulated.  Intracanalicular 
type. 

Case  B.  O.  P.  D.  Dr.  C.  C.  Simmons. — 26,  single,  i  year's  duration, 
no  pain,  size  of  hen's  egg,  lower  outer  quadrant  right  breast,  hard,  non- 
adherent. Excision.  Encapsulated  tumor,  fibrous,  lobulated.  Intra- 
canalicular type,  few  cysts.     Periductal  fibroma. 

Case  Q.  (596-133.)  Dr.  F.  B.  Harrington. — 27,  married,  i  year's 
duration,  slow,  slight  pain.  Tumor  size  of  walnut,  lower  outer  quadrant  left 
breast,  hard,  non-adherent.  Excision.  Tumor  encapsulated,  2  cm.,  nodular, 
myxomatous  connecting  tissue.     Pericanalicular  type.     Periductal  fibroma. 

Case  R.  (CLVIII-129.)  Dr.  J.  G.  Mumford. — 25,  single,  two  years' 
duration,  no  pain.  Tumor  i  inch  in  diameter,  inner  hemisphere  left 
breast.  Hard,  lobulated,  non-adherent.  Excision.  Encapsulated,  lobulated 
growth,  white,  firm.  Intracanalicular  type,  few  small  cysts.  Periductal 
fibroma. 

Case  C.  (503-251.)  June,  1905.  Dr.  H.  Williams. — 17,  single,  eight 
weeks,  some  diffuse  pain.  Tumor  size  3  inches,  left  breast,  outer  hem- 
isphere, nodular,  non-adherent.  Excision.  Encapsulated  tumor,  gray, 
white,  slit  cysts.    Very  cellular  fibrous  tissue.     Intracanalicular  type. 

Periductal  Myxosarcotna. 

Case  K.  (561-121.)  Dr.  S.  J.  Mixter. — 52,  single,  seven  months' 
duration,  following  a  blow,  no  pain.  Tumor  size  of  apple  in  central  por- 
tion of  left  breast,  hard,  skin  slightly  adherent,  veins  dilated,  no  axillary 
glands.  Amputation.  Encapsulated,  semi-necrotic,  grayish  tumor.  Mx. 
shows  spaces  surrounded  by  cellular  myxomatous  tissue,  epithelium  of 
ducts  degenerated.  Periductal  niyxo-sarcoina.  No  recurreiioe  one  year 
later. 

Case  94.  (381-208.)  Dr.  S.  J.  Mixter.— 49,  married,  three  months' 
duration,  no  pain.  Tumor  size  of  walnut  lower  outer  quadrant  right 
breast,  iiou-adliereiit.  no  glands.  I-'xcision.  l.i>buhir  tumor,  gray,  translucent. 
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Minute  cysts.  Mx.  shows  cellular  stroma  with  scattered  epithelial  tubules. 
Adeno-sarcoma.     No   recurrence   eight  years   later. 

Case  172.  (LXVII.)  Oct.  28,  1902.  Dr.  C.  B.  Porter.— 53,  single, 
twelve  years'  duration,  rapid  growth,  5  mos.,  no  pain.  Tumor  size  child's 
head,  occupying  left  breast,  non-adherent,  no  glands.  Amputation.  En- 
capsulated tumor,  gray,  gelatinous,  with  clefts.  Mx.  shows  cellular  myx- 
omatous and  sarcomatous  tissue  interspersed  with  gland  ducts.  Intra- 
canalicular  type.  Periductal  sarcoma.  No  recurrence  one  year  later,  died 
three  years  later  of  pneumonia.     ?      of  tumor  in  other  breast. 

Case  178.  (LXXlII-65)  Dr-  A.  T.  Cabot.— 51,  married,  4  years' 
duration,  slow  growth,  slight  discomfort.  Tumor  23  cm.  in  diameter, 
occupying  left  breast,  ulcerated  and  skin  adherent,  dilated  veins,  no 
axillary  glands.  Amputation.  Large  tumor,  gelatinous,  lobulated,  slit 
cysts.  One  large  size  cyst  size  of  egg  with  papillary  outgrowths,  cellular 
fibrous  and  myxomatous  tissue.  Periductal  myxoma-sarcoma.  Patient 
died  two  years  later,  cause  unknown. 

Case  216  (XX XI 11-45.)  Dr.  J.  W.  Elliot.— 40,  married,  i  child, 
tumor  8  weeks*  duration,  rapid  growth.  Tumor  size  orange,  middle  right 
breast,  hard,  non-adhcrcnt,  one  small  axillary  gland.  Amputation  with 
dissection  of  axilla.  Encapsulated  tumor  5  cm.  in  diameter,  lobular, 
grayish,  translucent.  Mx.,  myxomatous  tissue  and  gland  ducts  with  some 
proliferation  of  epithelium.     Periductal  myxo-sarcoma. 

Case  159.  (XLVII-74.)  Dr.  W.  M.  Conant. — 36,  single,  4^  years' 
duration.  Tumor  left  breast,  size  hen's  egg.  31/2  years  ago  tumor  in  right 
breast  size  child's  head.  Operation  three  years  ago.  Amputation  of  right 
breast.  Excision  of  left.  Diagnosis:  myxo-fibroma.  Five  weeks  ago  tu- 
mor developed  in  left  breast,  rapid  growth,  now  size  child's  head,  skin 
not  adherent  but  discolored.  .imputation.  Encapsulated  tumor  with 
gelatinous  tissue  and  cysts  with  brownish  fluid  and  papillary  projections. 
Periductal  myxo-sarcoma.     No  recurrence  8  years  later. 

Fibrocyst  adenoma. 

Case  50.  (452-153.)  Dr.  C.  L.  Scudder. — 38,  married.  5  months' 
duration,  slow  growth,  some  pain.  Tumor  size  of  orange,  inner  lower 
quadrant  right  breast,  hard.  Excision.  Encapsulated  fibrous  tumor,  pearly- 
colored  tissue,  slit  cysts.  Mx.  shows  loose  fibrous  tissue,  oedema  (?),with 
active  epithelial  proliferation  in  cysts.     Fibrocystadenoma. 

Case  179-  (LXXIII-187.)  Dr.  A.  T.  Cabot.— 25,  married,  4  years' 
duration,  no  pain,  4  tumors  in  right  breast  each  about  size  of  walnut,  one  tu- 
mor in  centre  left  breast  size  lemon,  non-adherent.  Tumor  on  left  excised. 
Fibrous  tumor  4'-^  cm.  with  small  cysts.  Mx.  shows  much  proliferation 
of  epithelium.     Fibrocystadenoma. 

Case  L.  (523-85.)  Dr.  M.  H.  Richardson.— 29.  widow,  i  year,  little 
pain,  upper  outer  quadrant  right  breast,  tumor  size  of  orange,  firm.  Ex- 
cision. Encapsulated  tumor,  ocdcmatous,  firm,  with  many  cysts,  loose 
fibrous  tissue  with  active  proliferation  of  glandular  epithelium.  Fibro- 
cystadenoma. 
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Case  N.  (CXXVI-273.)  Dr.  F.  G.  Balch. — 42,  widow,  2  years'  dura- 
tion. Tumor  size  pigeon's  egg  upper  outer  quadrant  right  breast,  non- 
adherent. Excised.  Fibrous  tumor  4  cm.  in  diameter,  oedematous  fibrous 
tissue,  proliferation  of  epithelium  in  ducts.  Small  cysts.  Pericanalicular 
type.     Fibrocystadenoma. 

Case  213.  Dr.  Torrey,  June  28,  1902. — 16,  single,  8  months.  Tumors 
in  both  breasts,  one  2H  the  other  3  cm.  in  diameter,  hard,  non-adherent. 
Excision.  Both  encapsulated  tumors,  white  fibrous  tissue  and  cysts. 
Active  proliferation  of  epithelium,  papillary  projections.  Fibrocyst- 
adenoma. 

Case  A.  O.  P.  D.  April  18,  1908.  Dr.  C.  C.  Simmons. — 19,  single, 
5  years.  Tumor  size  pigeon's  egg  upper  hemisphere  right  breast,  hard, 
non-adherent.  Excision.  Nodular,  encapsulated  tumor.  Fibrous  tissue, 
active  proliferation  of  epithelium  in  cysts  and  ducts.     Fibrocystadenoma. 

Case  S.  (CLVII-129.)  Dr.  R.  B.  Greenough. — 18,  single,  i  year's 
duration.  Slight  pain.  Tumor  size  egg  lower  hemisphere  right  breast, 
firm,  non-adherent.  Excision.  Lobulated  fibrous  tumor.  Active  prolifera- 
tion of  duct  epithelium  and  of  periductal  fibrous  tissue.  Pericanalicular 
type.     Fibrocystadenoma. 

Case  O.  (546-33.)  Dr.  C.  L.  Scudder. — 44,  single,  2  years'  duration. 
Tumor  size  of  horse  chestnut,  lower  inner  quadrant  left  breast,  hard, 
non-adherent.  Excision.  Encapsulated  tumor,  hard,  lobulated,  gelatinous 
appearance.  Myxoedematous  fibrous  type,  with  dilated  and  distorted  ducts 
and  active  epithelial  proliferation.  Small  cysts.  Pericanalicular  type. 
Fibrocystadenoma. 

Case  104.  (397-145-)  Dr.  M.  H.  Richardson. — 36,  single,  2  years' 
duration.  No  pain.  Upper  outer  quadrant  left  breast.  Tumor  size  of 
silver  dollar,  hard,  non-adherent.  Excision.  Lobular  tumor,  circum- 
scribed.    Large  epithelial  ducts.     Active  proliferation. 

Case  X.  Dr.  H.  Cabot,  December  16,  1906. — 38,  married,  2  years' 
duration.  Considerable  pain.  Tumor  central  in  right  breast,  size  of 
orange,  hard,  non-adherent.  Excision.  Lobulated  tumor,  encapsulated, 
circumscribed  tissue.  Small  cysts.  Ducts  with  epithelial  proliferation. 
Fibrocystadenoma. 
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The  occurrence  of  diaphragmatic  hernia  is  not  uncom- 
mon,* but  even  in  the  most  recent  literature  on  this  subject  httle 
if  any  mention  is  made  of  its  intercostal  variety.  The  following 
case,  therefore,  seems  to  be  of  suflicient  interest  to  justify 
its  publication. 

James  McN.,  thirty-eight  years  old,  single,  a  longshoreman, 
always  enjoyed  good  health.  He  came  to  the  Surgical  Depart- 
ment of  the  University  and  Bcllcvuc  Hospital  Medical  School 
Clinic  on  December  13,  1910,  for  treatment  of  an  infected 
abrasion  of  the  right  knee.  By  chance,  a  tumor  of  the  left 
side  of  his  thorax  was  observed.  On  being  questioned  about 
this,  he  stated  that  three  years  before,  while  working  at  a  sawing 
table  near  a  circular  saw,  he  was  hit  on  the  left  side  of  his 
chest  by  the  end  of  a  one-inch  plank.  He  felt  weak  and  was 
laid  upon  the  floor,  but  did  not  lose  consciousness.  A  doctor 
told  him  that  he  had  a  broken  rib,  but  did  not  strap  it.  The 
patient  stated  that  shortly  after  the  accident  he  was  "  black  and 
blue  "  on  the  left  side,  from  the  sternum  to  the  vertebral  column, 
and  from  the  clavicle  nearly  to  the  pelvis.  Treatment  consisted 
in  application  of  a  salve  and  a  bandage.  After  the  ecchymosis 
began  to  fade,  he  noticed  a  painless  tumor  upon  the  left  side, 
which  never  bothered  him. 

At  no  time  had  there  been  liacmoptysis,  dyspnoea,  vomiting, 
colic,  or,  in  fact,  any  untoward  symptoms.  He  had  not  noticed 
any  progressive  enlargement  of  the  tumor  since  its  first  appear- 
ance. 

Physical  examination  showed  a  large,  well-built  man,  well 
nourished,  in  good  general  condition,  in  whom  the  findings  were 

*A.   Salomoni    (Clin.   Chinirg.,    1910,   Nos.   5  and  6)    mentions   1000 
cases  of  diaphragmatic  hernia,  50  of  which  were  operated  upon. 
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negative  except  for:  (i)  a  superficial  granulating  wound  of 
the  right  knee;  (2)  a  painless,  tensely  distended  bursa  in  front 
of  the  right  ligamentum  patella;  and,  (3)  a  painless  swelling 
of  the  left  chest  wall,  the  size  of  half  an  apple,  situated  in  the 
anterior  axillary  line,  near  the  free  border  of  the  ribs  (Fig.  i). 
This  enlarged  on  coughing  to  a  maximum  size,  9  cm.  long,  7  cm. 
wide,  by  4  cm.  thick  (Fig.  2).  The  overlying  skin  was  normal 
and  freely  movable.  The  tumor  was  entirely  reducible  through 
a  gap  in  the  thoracic  wall  between  the  eighth  and  ninth  ribs, 
which  measured  4  cm.  long,  i  cm.  wide,  and  could  be  closed  by 
the  tips  of  three  fingers;  its  lower  end  was  4  cm.  above  the 
free  border  of  the  ribs  (Fig.  3).  No  callus  could  be  made  out. 
Reduction  occurred  with  greatest  ease  when  the  patient  lay  on 
his  right  side.  The  swelling  then  remained  absent  except  upon 
straining  or  coughing.  It  reappeared  a  little  upon  each  deep 
inspiration,  and  could  also  be  made  to  appear  by  manual  pressure 
upon  the  abdomen.  The  tumor  appeared  and  remained  present 
as  soon  as  the  patient  took  any  position  except  that  just  mentioned 
(lying  on  right  side). 

At  times  reduction  was  accompanied  by  a  gurgle.  As  just 
mentioned,  the  tips  of  three  fingers  closed  the  gap  in  the  thoracic 
parietes ;  while  two  fingers  could  penetrate  to  a  depth  of  2  cm. 
(see  X-ray  plate,  Fig.  5). 

In  the  course  of  palpation  the  impression  gained  was,  that 
omentum  first  came  into  the  sac,  forming  its  superficial  con- 
tents, and  behind  it,  especially  upon  maximum  protrusion,  came 
mtestine.  The  percussion  note  over  the  hernia  was  identical  with 
that  obtained  over  the  adjacent  portion  of  the  abdomen,  quite 
distmct  from  the  pulmonary  resonance,  which  could  be  obtained 
just  above  its  upper  margin. 

Auscultation  revealed  occasional  gurgling  intestinal  noises. 
There  was  absence  of  vesicular  sounds.  No  sounds  were  heard 
over  the  hernia  while  the  patient  was  drinking. 

From  these  findings  it  was  concluded  that  the  gut  in 
the  hernia  was  either  a  part  of  the  transverse  colon  close  to  the 
splenic  flexure,  or  part  of  the  jejunum.  Inllation  per  rectum 
was  not  done  for  fear  of  tluTchy  losing  tlie  patient's  attendance 
at  the  clinic. 

Attempts  were  made  to  a.sccrtain  the  exact  nature  of  the 
hernial  contents  by  administration  of  bismuth  meals  and  bismuth 


c^O  JOHN  C  A.  GERSTER. 

enemata,  but,  owing  to  the  unreliability  of  the  patient,  it  was 
impossible  to  obtain  exposures  at  suitable  times.  In  spite  of 
these  unavoidable  gaps  in  the  X-ray  examination,  some  of  the 
plates  are  of  interest.  Fig.  4  shows  the  hernia  protruded.  The 
diflference  in  density  between  hernia  and  lung  is  very  apparent. 
Fig.  5  shows  two  fingers  inserted  as  deeply  as  possible  through 
the  defect  in  the  thoracic  wall  between  the  eighth  and  ninth 
ribs. 

The  plates  were  made  in  the  Gibbs  Memorial  X-ray  Labo- 
ratory of  the  University  and  Bellevue  Hospital  Medical  School, 
by  the  director,  Dr.  L.  T.  Lc  Wald,  for  whose  valuable  co-opera- 
tion in  the  study  of  this  case,  I  wish  to  express  my  gratitude 
and  appreciation. 

The  patient  does  not  desire  an  operation,  stating  that  the 
hernia  has  never  bothered  him.  and  that  he  does  not  believe  it 
has  grown  any  larger  since  its  first  appearance. 

In  view  of  his  careless  habits,  I  have  not  advised  the  wearing 
of  any  type  of  belt  or  supporter,  believing  that  with  his  mode  of 
life  such  an  appliance  might  readily  lead  to  strangulation. 

In  searching  the  literature,  I  found  an  excellent  resume 
of  the  subject  by  Alquier,^  who  collected  nine  cases.  An 
abstract  of  these  follows. 

I.  Cloquet,  Nouveau  Journal  de  Medecine,  December,  1819.  A  soldier, 
35  years  old,  was  run  over  by  a  piece  of  artillery  at  the  battle  of  Liitzen. 
The  wheel  passed  over  his  lower  thorax  and  upper  abdomen.  He  was 
sick  and  miserable  for  seven  years;  finally,  in  1815,  came  under  the 
observation  of  Cloquet. 

A  tumor,  the  size  of  a  nut  at  first,  which  had  later  enlarged  to  the 
size  of  an  egg,  lay  in  the  space  between  the  left  eighth  and  ninth  ribs 
at  their  junction  with  the  costal  cartilages.  It  was  irreducible  and 
painful.  Any  bodily  activities  resulted  in  an  enlargement  of  the  tumor, 
and  these,  or  any  attempts  at  reduction,  caused  nausea,  vomiting,  and 
intense  colicky  pains.  The  man  led  a  miserable  existence.  \Vliat  became 
of  him  was  not  recorded. 

H.  Cru\'eu.hier  in  his  Anat.  Path.  Gtncralc,  liv.  xxi,  Pt.  iii,  describes 
a  "  hernie  intercostale  traumatique  abdominalc "  in  a  soldier  70  years 
old.  who  had  received  a  blow  from  a  wagon  tongue  upon  the  left  side  of 
the    thorax    some    years    previously.      A    swelling,    the    size    of    a    fist, 

'Paul  Alquier :  "La  Hernie  Intercostale  Abdominalc,"  These  de 
Paris,  1905-6. 
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Shows  the  usual  size  of  the  hernia. 
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The  free  bonier  of  the  ribs  and  the  opening  between  the  einhth  and 
ninth  ribs  are  indicated  by  iiencil  m.trkson  the  skin. 
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lobulated,  with  a  sessile  base,  irreducible  but  varying  in  size,  was  noted 
at  the  site  of  injury  upon  the  left  thorax,  close  to  the  costal  margin.  The 
man   died  of  cirrhosis  of  the  liver  in   1828. 

At  autopsy  the  lobulated  tumor  was  shown  to  have  a  fibrous  pedicle, 
located  in  the  space  between  the  left  eighth  and  ninth  ribs.  The  sac 
was  found  to  contain  omentum  adherent  to  all  its  recesses,  which  were 
represented  externally  by  the  lobulations.  The  intercostal  diaphragmatic 
opening  easily  admitted  the  index  finger.  Close  to  this  opening  were 
stomach  and  splenic  flexure,  evidently  ready  to  enter. 

III.  RiSEL  in  the  Deutsche  Zeitschrift  f.  Chir.,  Dec,  1875,  Bd.  vi, 
Hft.  3,  p.  305,  reports  the  case  of  a  patient,  35  years  old,  who,  in  a  fit 
of  despondency  seven  months  previously,  had  attempted  suicide  by  re- 
peatedly stabbing  himself  with  a  small  blunt  knife.  The  wounds  healed, 
but  later  herniae  developed  in  the  scars.  One  in  the  seventh  left  inter- 
space, evidently  contained  omentum  and  gut,  while  one  in  the  sixth 
interspace,  was  thought  to  contain  stomach.  An  attack  of  bronchitis  had 
caused  rapid  enlargement  of  the  herniae.     No  operation  was  done. 

IV.  Bazy's  case  was  published  by  Iselin  in  Gazette  hebdomadaire  de 
Med.  et  Chir.,  1898. 

A  journalist,  26  years  old,  had  been  caught  between  two  colliding 
wagons  on  Oct.  i,  1897.  He  sustained  a  contusion  of  the  lower  thorax 
and  upper  abdomen.  An  extensive  ecchymosis  immediately  developed. 
Fifteen  minutes  after  the  accident  a  tumor  appeared,  which  increased 
in  size  upon  making  the  slightest  effort.  Haematuria  lasted  for  some 
time,  but  finally  ceased.  He  wore  a  belt  on  account  of  the  tumor,  but, 
because  the  apparatus  became  bothersome,  he  entered  the  hospital  of 
St.  Louis  on  March  12,  1898. 

Examination  showed  a  scar  at  the  level  of  tenth  rib.  The  tumor 
on  coughing  enlarged  to  the  size  of  an  ostrich  egg.  It  was  painless,  tym- 
panitic, and  totally  reducible.  Upon  reduction,  the  opening  was  found 
in  the  tenth  space,  extending  from  its  anterior  end,  back  to  the  mid- 
axillary  line.  By  introducing  the  hand  through  this  hole,  the  under 
surface  of  the  diaphragm  could  be  palpated. 

The  operation  by  Bazy  was  done  on  March  17,  1898.  A  15  cm. 
incision  was  made  corresponding  to  the  long  axis  of  the  tumor. 
Beneath  the  skin  lay  a  fibrous  sac.  On  dissecting  through  this, 
the  colon  was  accidentally  opened.  The  opening  was  closed  by  suture. 
Careful  dissection  was  then  continued  close  to,  and  denuding  the  tenth 
and  eleventh  ribs  until  the  peritoneal  cavity  was  finally  opened  (the 
hernia  evidently  was  then  reduced),  and  the  opening  closed  by  a  catgut 
suture.  The  tenth  interspace  was  then  obliterated  by  approximating  the 
adjacent  ribs  by  means  of  two  catgut  sutures  passed  through  the  ninth 
and  eleventh  spaces.  Layer  suture  of  the  rest  of  the  wound  was  made. 
An  uneventful  convalescence  ensued.  In  place  of  the  forinor  hiatus,  there 
was  "un  veritable  plastron  osseux."  The  patient  was  discharged  cured, 
April   13,  1898. 

V.  Prat,  in  the  Archives  de  MMecinc  naval.  Oct.,  1885.  reported  \\\f 
case   of  a   man   who,   five  years   previously,   while   lifting  a   wagnn.    lud 
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felt  a  sudden  sharp  pain  in  the  left  side,  lie  did  not  stop  work.  There 
was  no  haemoptysis.  Five  days  later  a  tumor  the  size  of  a  pea  appeared. 
This  gradually  increased  in  size  and  began  to  be  inconvenient. 

On  June  25,  1885,  the  tumor  had  grown  to  the  size  of  a  hen's  egg 
(6  cm.  X  3  cm.).  It  was  situated  in  the  ninth  left  space,  5  cm.  from 
the  free  border  of  the  ribs.  The  tumor's  volume  increased  on  deep 
inspiration.  The  tumor  was  irreducible,  but  gave  an  impulse  on  coughing. 
It  was  tympanitic  on  percussion. 

For  the  past  three  years  the  patient  had  suffered  from  irregular 
attacks  of  vomiting,  accompanied  by  pain  at  the  site  of  the  tumor. 
There  were  also  attacks  of  diarrhoea,  not  associated  with  the  vomiting. 
I'rat  believed  the  case  to  be  a  hernia  of  the  transverse  colon  and  anterior 
margin  of  the  stomach,  causing  a  partial  obstruction  of  the  colon.  No 
operation. 

VI.  DuRAND,  at  a  meeting  of  the  Sociite  de  Chirurgie  de  Lyon,  Aug.  7, 
1904,  presented  a  man,  who  was  slabbed  in  the  left  side  on  April  27, 
1903.  The  wound  was  located  in  the  axillary  line  between  the  ninth 
and  tenth  ribs,  admitted  three  fingers,  and  contained  prolapsed  omentum. 
There  was  no  operation  at  that  time.     He  made  a  smooth  recovery. 

One  year  later,  April  27,  1904,  he  entered  the  hospital  on  account 
of  a  hernia  in  the  scar.  The  mass  was  the  size  of  a  fist  and  gave  an 
impulse  on  coughing.     Reducibility  and  size  of  opening  not  mentioned. 

X-ray  (Destot)  showed  that  the  costophrenic  space  was  obliterated 
at  the  level  of  the  wound,  and  that  the  free  pleural  cavity  was  well 
above  the  proposed  field  of  operation.  At  operation  it  was  found  that 
the  hernia  contained  some  omentum,  which  was  resected.  The  transverse 
colon  was  pulled  up  into  wound  and  again  replaced.  Layer  suture  of 
diaphragm,   intercostal   space,   and   skin.     Recovery. 

VII.  Destot,  at  the  same  meeting,  reported  a  case  of  Giverdey's,  of 
a  stout  man  in  whom  a  hernia  had  appeared  after  coughing.  It  was 
located  between  the  eighth  and  ninth  ribs  upon  the  left  side.  The  size 
varied.  Auscultation  over  the  hernia  revealed  the  presence  of  borborygmi, 
and,  when  the  patient  drank,  splashing  sounds.  Inflation  under  the  X-ray 
confirmed  the  diagnosis,  that  the  hernia  contained  part  of  the  stomach. 
The  patient  was  made  comfortable  with  an  elastic  belt. 

VIII.  Savariaud,  Soc.   de   Chir.,  Dec,    1905. 

In  1898  the  patient,  a  truck  driver  of  41,  was  driving  a  vehicle  which 
collided  with  an  obstacle  and  rebounded  violently. 

He  did  not  fall,  but  experienced  a  cracking  sensation  across  the 
small  of  his  back,  followed  by  a  sharp  pain  there.  The  man  rested  three 
months,  but  even  then  was  unable  to  resume  active  work  on  account  of 
pains  in  the  back. 

These  pains  occurred  in  crises  of  great  severity,  lasting  from  a 
few  minutes  to  several  hours.  They  were  relieved  by  local  blistering. 
The  patient  saw  a  number  of  physicians,  who  regarded  his  case  as  one  of 
traumatic  hysteria. 

Savariaud  found  a  reducible  tumor  the  size  of  a  niamlarin  orange  in 
the  tenth  left  space  in  the  axillary  line.     It  enlarged  and  gave  an  impulse 
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on  coughing.  On  further  questioning,  the  patient  stated  that  the  sharp 
prow  of  a  boat  had  struck  him  there  when  a  child,  but  he  had  never 
paid  any  attention  to  the  site  of  injury. 

Operation  was  performed  Nov.  22,  1904.  After  incising  the  skin, 
the  tumor  was  found  composed  of  reddened  fat  distinct  from  the  sub- 
cutaneous fat  and  covered  with  a  cellular  fibrous  envelope.  This  fat 
proved  to  be  omentum.  The  opening  lay  in  the  space  between  the  tenth 
and  eleventh  ribs.  There  was  a  rudimentary  sac  around  the  orifice.  The 
omentum  was  resected,  revealing  the  spleen  at  the  hernial  orifice.  A  plastic 
closure  of  the  orifice  was  effected  by  using  part  of  the  latissimus  dorsi. 
Uneventful  recovery. 

IX.  ScALZi  {Gazette  medicale  Italo  Lombarde,  1881)  reported  the 
case  of  a  man  who  in  1870  had  received  15  stab  wounds.  One  of  these, 
directed  from  above  downward,  had  divided  both  eighth  and  ninth  left  ribs 
and  perforated  the  abdomen ;  it  was  5  cm.  long.  Through  this  wound  a 
loop  of  intestine  protruded,  which  was  inflamed  and  distended  to  the 
size  of  an  adult  fist.  The  wound  was  enlarged  2  cm.  and  reduction  of 
intestinal  loop,  first  into  the  thorax  and  then  into  the  abdomen  through 
the  diaphragm,  was  accomplished.  The  diaphragmatic  and  intercostal 
wounds  were  sutured,  an  appropriate  bandage  to  lessen  thoracic  move- 
ments was  applied,  and  the  patient  was  kept  lying  on  the  left  side.  He 
recovered.  There  was  no  general  reaction,  and  only  a  slight  local 
pleurisy. 

A  hernia  gradually  developed  in  the  scar.  The  hernia  measured 
10  cm.  wide  by  10  cm.  long  by  4  cm.  high.  It  was  tympanitic,  painless, 
and  entirely  reducible.  There  were  no  symptoms  referable  to  the  digestive 
or  respiratory  tracts.  The  man  was  enjoying  excellent  health.  He  drank 
and  ate  heartily,  and  weighed  about  250  kilogrammes !    (  ?) 

Besides  the  foregoing  cases  of  Alquier,  I  have  found 
four  more,  which  are  abstracted  below. 

X.  "  Medical  and  Surgical  History  of  War  of  the  Rebellion,"  Surgical 
Volume,  Part  I,  p.  515. 

Captain  R.  S.,  Co.  A,  29th  N.  Y.  Volunteers,  received  a  gunshot 
wound  at  the  battle  of  Chancellorsville  on  May  2,  1863.  The  ball  entered 
the  eighth  left  space,  fracturing  the  ninth  rib.  The  wound  was  gV'i 
inches  to  the  left  of  the  ensiform  process.    There  was  a  hernia  of  the  lung. 

Five  days  afterward   (May  7)  the  ball  was  voided  at  stool. 

The  patient  made  a  good  recovery  and  carried  his  pneumocele  without 
discomfort. 

Sept.  19,  1865,  he  began  to  have  an  irritable  stomach,  vomiting 
easily,  etc. 

March  14,  1867,  a  sudden  enlargement  of  the  tumor  occurred  while 
the  patient  was  undergoing  exertion.  The  tumor  was  partly  reducible  and 
horborygmi  were  noted  over  it.  A  jmtl  was  worn  with  gooil  ertcct,  sd 
that  in  1872  the  tumor  was  much  suialitr,  finn,  and  solid. 
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Addendum.— Through  the  kindness  of  Dr.  W.  H.  Hartzell  of  Allen- 
town,  Pa.,  I  was  able  to  learn  that  Captain  S.  died  on  August  20,  1893. 
His  widow  states  that  he  suffered  very  much  in  his  later  years  owing 
to  adhesions  of  the  stomach  to  tlie  hernia,  which  protruded  between  the 
eighth  and  ninth  ribs  on  his  left  side.  Cause  of  death  and  postmortem 
findings  were  not  obtained. 

XI.  Llobet,  Onsc  amies  de  pratique  chirurgicale,  Paris,  Balliere, 
1898.     Git.  after  Neugcbauer,  Arch  f.  klin.  Chir.,  Bd.  73,  p.  1014,   I904- 

Soldier  of  58,  wno  15  years  before  had  received  a  stab  wound  in 
8th  left  interspace  between  mammillary  and  anterior  axillary  lines.  A 
swelling  the  size  of  a  hen's  egg  developed  at  this  point. 

At  operation  a  thoracoplastic  flap  was  fashioned.  The  omentum  and 
colon,  found  in  the  pleural  cavity,  were  reduced,  and  the  diaphragm  was 
closed  by  suture.  Operative  recovery,  but  patient  died  six  months  later 
from  an  infection  originating  in  a  rib  caries. 

XII.  P.  Marzetti  and  S.  Venanzi,  //  Policlinico,  Roma,  1906,  xiii,  p. 

1554-1556. 

A  peasant  of  70,  when  21  years  old,  had  received  a  stab  wound 
in  the  ninth  left  interspace  between  the  mammillary  and  anterior  axillary 
lines.  The  wound,  which  was  2  cm.  long,  was  sutured.  The  patient  made 
a  rapid  recovery. 

A  hernia  appeared  which  gradually  increased  to  the  size  of  an 
orange.     It  always  was  easily   reducible. 

February  21,  1905,  patient  came  to  operation  with  an  ileus  of  two 
days'  standing.  Under  cocaine  anaesthesia  the  sac  was  opened  and  found 
to  contain  omentum  and  a  gangrenous  loop  of  gut.  This  was  resected. 
The  defects  in  diaphragm  and  chest  wall  were  repaired.     Recovery. 

XIII.  P.  Postempski  in  the  Bull.  d.  r.  Acad.  Med.  di.  Roma,  1888-89, 
XV,  p.  191,  reported  the  case  of  a  boy  with  an  epiplocelc  of  the  left 
eleventh  interspace  following  a  wound  there.  An  intercostal  incision 
sufficed  to  give  adequate  exposure  (it  was  not  necessary  to  divide  ribs)  ; 
10  cm.  of  omentum  were  resected,  the  omental  stump  was  reduced  into 
the  peritoneal  cavity.  The  wound  of  the  diaphragm  (2.5  cm.  long)  was 
sutured  with  fine  silk.  Layer  sutures  of  the  rest  of  the  wound.  No  drain- 
age.    Recovery. 

An  interesting  feature  of  this  case  was  the  occurrence  of  a  left 
pneumothorax  upon  freeing  the  omentum.  Except  for  a  subcutaneous 
emphysema  of  the  left  thorax  and  left  side  of  the  neck,  there  were  no 
untoward  results  from  this. 

Etiology. — A  study  of  the  cases  collected  shows  that  inter- 
costal diaphragmatic  hernia  has  followed  wounds  from  sharp 
objects  or  severe  contusions  along  the  left  free  costal  border, 
and  has  even  come  on  after  strains,  such  as  lifting  heavy 
weights  or  coughing.     The  ribs  may  or  may  not  be  fractured. 

The  hernia  may  make  its  appearance  shortly  after  the 
trauma  has  occurred,  or  it  may  develop  much  later. 
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Site. — The  region  where  these  hernias  have  been  observed 
to  occur  comprises  the  anterior  parts  of  the  sixth  to  the  tenth 
left  interspaces,  inclusive.  That  is,  from  the  median  line  to 
the  left  midaxillary  line,  just  above  the  left  costal  margin. 
This  is  a  strip  which  lies  between  the  lower  margin  of  the 
lung  and  the  free  border  of  the  ribs.  The  trauma  causing 
a  hernia  in  this  region  usually  causes  adhesion  of  the  phrenic 
and  parietal  pleurae  also,  with  consequent  obliteration  of  the 
costophrenic  sinus.  In  this  zone,  close  to  the  lov/er  margin  of 
the  thorax,  the  diaphragm  and  intercostal  muscles  lie  close  to 
each  other  in  almost  the  same  plane;  hence,  rupture  of  tissue 
at  this  point  (in  the  costophrenic  space  and  sinus)  favors  for- 
mation of  an  intercostal  hernia.  Higher  up,  wounds  involving 
both  intercostal  spaces  and  diaphragm  favor  the  establishment 
of  pneumothorax  and  of  a  diaphragmatic  hernia  which  does 
not  tend  to  emerge  between  the  ribs. 

The  presence  of  the  liver  on  the  right  side  usually  prevents 
the  formation  of  hemiae  in  a  corresponding  situation  there.^ 

Anatomy. — The  opening  may  barely  admit  tlie  tip  of  a 
finger,  or  may  be  large  enough  to  permit  the  introduction  of 
the  entire  hand.  It  usually  is  bounded  above  and  below  by 
the  sharp  edges  of  adjacent  ribs,  and  in  front  and  behind  by 
the  cicatricial  margins  of  the  remaining  intercostal  muscles 
in  that  space.  The  size  of  the  hernia  may  vary  from  that  of 
a  pea  to  that  of  an  ostrich  tgg. 

A  rudimentary  attempt  at  sac  formation  is  usually  found 
near  the  neck  of  the  hernia.  Like  in  other  traumatic  herniae, 
the  occurrence  of  a  sac  is  uncommon,  and  adhesion  of  con- 
tents is  the  usual  condition. 

The  contents  may  comprise  omentum,  transverse  colon 
or  splenic  flexure,  stomach,  or  small  intestine.  These  will 
again  be  referred  to  in  discussing  diagnosis. 

Symptomatology. — The  subjective  symptoms  may  be  nil; 
or,  again,  there  may  be  much  suffering  from  pain  and  diges- 

•A  case  which  might  possibly  have  been  an  intercostal  diaphragmatic 
hernia  of  the  right  side  is  described  on  page  516  of  the  Medical  and 
Snrgical  History  of  the  Civil  War,  Surgical  Vohmie,  Part  I. 
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live  troubles  due  to  adhesions,  as  seen  in  the  case  reported 
by  Cloquet,  where  the  patient  became  so  miserable  that  he 
was  described  as  presenting  a  '"  cachexie  herniaire."  How- 
ever, these  troubles  are  common  to  adhesions  of  the  stomach 
and  the  intestines  from  other  causes,  and  are  therefore  of 
no  further  interest  here. 

The  objective  symptoms  are  those  of  other  hernise.  There 
may  or  may  not  be  a  scar,  depending  on  the  etiolog)'.  In- 
crease in  size  on  inspiration,  a  dilfcrential  point  of  value, 
may  not  be  obtained  except  in  certain  positions.  In  most 
cases,  reduction  was  easy ;  in  a  few  it  was  impossible.  Where 
gut  is  present  and  the  hernia  is  reducible,  reduction  with  a 
gurgle  can  be  obtained  at  times.  The  consistence  of  the 
hernia;  and  likewise  the  findings  on  percussion  depend  upon 
their  contents,  whether  omentum,  gut,  or  stomach. 

Over  herniae  which  contained  part  of  the  stomach,  typical 
intermittent  splashing  sounds  were  heard  when  the  patient 
drank.  Peristaltic  borborygmi  could  be  obtained  over  a  hernia 
containing  gut. 

The  X-ray  is  of  great  service  in  the  diagnosis,  even  with- 
out the  aid  of  bismuth.  Much  accurate  information  regarding 
what  parts  of  the  digestive  tube  are  present  in  the  hernia  can 
be  obtained  by  making  a  series  of  Rontgenoscopic  observations 
after  administration  of  bismuth  carbonate  meals  and  enemata. 

Diagnosis  of  the  condition  is  readily  established,  except 
where  the  hernia  consists  of  an  incarcerated  epiplocele.  The 
fact  that  the  tumor  lies  lower  than  the  inferior  limit  of  the 
lung  is  a  most  important  point  and  one  very  apt  to  be  dis- 
regarded. Reduction  with  a  gurgle,  increase  in  size  on  in- 
spiration, and  the  presence  of  digestive  disturbances  are  not 
invariable  symptoms,  but  are  of  great  diagnostic  aid  when 
present. 

Differential  diagnosis  from  such  conditions  as  subcutane- 
ous emphysema,  hiematoma,  or  pneumocele  following  a  contu- 
sion, should  not  be  difficult.  Emphysema  gives  a  characteristic 
crackle,  and  is  usually  diffuse;  a  h.Tmatoma  does  not  change  its 
size  with  respiratory  movements;  a  pneumocele  lies  higher  than 
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the  usual  intercostal  diaphragmatic  hernia.  Again,  even  if  a 
pneumocele  is  of  long  standing,  that  part  of  the  lung  within 
the  hernia  usually  remains  unchanged,'*  and  hence  it  should 
be  possible  to  obtain  diminution  on  inspiration,  a  normal  per- 
cussion note,  crepitation  upon  reduction,  and  normal  breath 
sounds  upon  auscultation. 

The  differential  diagnosis  between  an  irreducible  incar- 
cerated omental  hernia  and  an  irreducible  pneumocele  with 
thickened  or  atelectatic  lung  tissue  may  not  be  easy.  The 
location  of  the  swelling  and  the  presence  or  absence  of 
digestive  disturbances  may  serve  as  clues. 

A  subpleural  lipoma  projecting  through  an  intercostal  space 
has  been  observed.^  Its  occurrence  is  very  rare.  It  is  usually 
found  in  the  upper  thorax,  but  should  such  a  tumor  occur 
in  the  lower  thorax,  there  might  be  considerable  difficulty 
in  diagnosis. 

Prognosis  depends  upon  the  same  factors  as  in  herniae 
in  general. 

Treatment. — Treatment  consists  in  the  application  of  a 
suitable  bandage  or  truss,  or  in  operation.  A  glance  at  the 
cases  published  shows  that  the  operative  procedure  has  not 
always  been  easy.  As  said  before,  there  was  usually  no  true 
sac,  and  where  some  sort  of  sac  existed,  there  were  many 
adhesions  between  its  walls  and  the  hernial  contents.  The 
best  plan,  therefore,  is  to  dissect  close  to  the  neck  of  the 
hernia  and  gain  an  entrance  into  the  free  peritoneal  cavity. 
After  this,  freeing  and  reduction  of  the  contents  can  be  done 
more  easily  and  as  circumstances  dictate.  It  is  well  to  bear 
in  mind  that  the  gut  or  pleural  cavity  may  be  accidentally 
opened,  and  therefore  to  be  fully  prepared  for  such  contin- 
gencies. The  closure  of  the  opening  may  present  certain  diffi- 
culties. If  it  is  not  possible  to  make  a  layer  suture  of  the 
diaphragm  and  intercostal  muscles,  owing  to  an  inelastic  ring 

*AiiU'r,  Julius:  "RcitraR  /iir  Kt-mitiiiss  dcr  I.unyrn  briiclie."  Berlin, 
l8g2. 

•  C.  GiissenhautT :  Cit.  after  H.  Tilliiiaiuis,  LeIirbiKli  lUr  speciellen 
Cliirurf^'ie,  ,u«l  I''<1 ,  I'art  I,  vol.  ii,  p.  (kjs,  Fig.  334. 
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of  cicatricial  tissue  by  which  the  diaphragm  and  thoracic  wall 
are  fused  together,  the  ribs  above  and  below  may  be  approxi- 
mated, obliterating  the  space  through  which  the  hernia 
formerly  protruded ;  or,  a  plastic  closure  may  be  resorted 
to,  using  fascia,  periosteum,  or  part  of  the  latissimus  dorsi. 

To  sum  up,  intercostal  diaphragmatic  herniae  ( i )  are 
usually  traumatic  in  origin;  (2)  they  occur  mostly  on  the  left 
side  in  the  anterior  portion  of  the  intercostal  spaces  (sixth  to 
tenth  inclusive),  a  region  lying  between  the  lower  margin 
of  the  lung  and  the  free  border  of  the  rib  from  the  midline 
to  the  midaxillary  line;  (3)  their  symptoms  are  those  com- 
mon to  herniae  in  general;  (4)  the  X-ray  is  of  great  value  in 
determining  the  relationship  of  the  various  parts  of  the 
alimentary  canal  to  the  hemic-e;  (5)  the  details  of  operative 
treatment  vary  with  the  findings  in  individual  cases. 

It  is  the  writer's  opinion  that  the  occurrence  of  these 
hernicT  is  not  as  rare  as  the  few  published  communications 
on  this  subject  would  lead  one  to  believe. 
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Empyema  of  the  pleura  following  some  infectious  process 
in  the  lung  is  not,  as  a  rule,  rapidly  fatal.  It  is  generally 
walled  off  by  adhesions  causing  a  closed  abscess.  This  abscess 
can  be  drained  and  immediate  danger  of  death  averted.  Puru- 
lent pleuritis  following  surgical  trauma  is  different  in  its 
progress,  and  the  event  of  death  is  proportional  in  frequency 
to  the  amount  of  shock  accompanying  the  initial  infection.  Our 
own  experience  demonstrates  to  us  the  truth  of  this  statement 
both  from  an  experimental  and  clinical  standpoint.  Death  may 
be  caused  by  one  of  the  following  three  factors,  but  usually  is 
due  to  their  combined  action : 

A.  Physical — impairment  of  the  respiratory  mechanism, 
producing  either  complete  or  partial  collapse  of  the  lung. 

B.  Physiological — following  fatigue  of  the  respiratory  ap- 
paratus, in  part  due  to  physical  causes  just  mentioned. 

C.  Infectious — due  to  local  and  general  bacterial  invasion. 
If  we  can  overcome  in  the  laboratory  the  combined  effect 

of  shock,  coupled  with  one  of  these  aforesaid  three,  we  feel 
confident  that  these  methods  applied  to  the  human  being  will 
give  better  results. 

Let  us  compare  the  conditions  found  in  the  alxlomen  with 
those  in  the  pleural  cavity.  We  see  here  four  points  of  differ- 
ence. In  the  case  of  the  pleural  cavity,  first,  there  is  negative 
pressure;  second,  a  rigid  chest  wall;  third,  a  greater  motility 

*  Read  before  the  New  York  Surgical  Society,  May   lO,  IQII. 
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of  the  viscera;  and  fourth,  there  is  tlie  tendency  to  retract 
rather  than  to  approximate  and  form  adhesions.  Sauerbruch 
and  Robinson  *  have  dwelt  at  considerable  length  upon  the 
importance  of  this  last  factor. 

If,  now,  we  can  by  artificial  means  bring  about  conditions 
in  the  chest  approximating-  those  in  the  abdomen,  we  may  hope 
for  recovery  after  purulent  infections,  even  as  is  now  the 
rule  in  the  abdomen. 

Not  one  case  of  carcinoma  of  the  cardia  operated  upon  by 
the  transthoracic  route  has  been  reported  that  has  lived  more 
than  five  days,  'llic  operation  has  been  carefully  done,  the 
patient  has  rallied  from  the  operation,  Imt  has  died  after 
forty-eight  hours  from  undrained  purulent  pleuritis.  This  fact 
we  may  not  lightly  disreg"ard.  Drainage  of  some  sort  must 
be  established  in  order  that  thoracic  operations  may  be  more 
successful.  In  previous  papers  - -"^  we  have  stated  that  we  be- 
lieve herein  lies  the  solution  of  this  problem.  It  would  be 
ideal  to  hope  for  intrapleural  healing  without  infection  and 
without  adhesions  of  the  pleura. 

If,  now,  we  look  at  a  suppurative  process  within  the  ab- 
domen, we  see  that  one  of  the  conservative  steps  of  the  pro- 
cess is  the  early  formation  of  adhesions.  Why  not  transfer 
this  principle,  then,  by  artificial  means  to  the  thorax?  How 
.shall  we  accomplish  this?  By  approximating  the  visceral  and 
costal  layers  of  pleura  and  keeping  them  in  apposition  until 
adhesions  shall  have  formed ;  thus  preventing  the  existence  of 
dead  spaces  in  the  pleural  cavity. 

In  looking  over  the  results  of  this  last  winter's  work,  we 
find  that  we  have  operated  upon  over  50  animals,  all  under 
general  anaesthesia.  We  must  view  our  results  with  an  impar- 
tial judgment. 

Among  the  procedures  which  we  have  attempted,  we  have 
tried  a  permanent  drainage  of  the  chest  with  a  tube  designed 


*  F.  Sauerbruch  and  Samuel  Robinson :  Annals  of  Surgery,  vol.  li, 
No.  3,  March,  1910. 

'  H.  H.  Jancway  and  N.  W.  Green:  Deutsche  Zcitschrift  fiir  Chirurgie, 
Band  107,  1910. 

•  N.  W.  Green:   Surgery,  Gynecology  and  Obstetrics,  vol.   ii,   No.   5, 
PP-  512-538,  May,  1906. 


POST-OPERATIVE  THORACIC  INFECTIONS.  551 

to  be  of  such  diameter  that  the  inflow  and  outflow  of  air  in  the 
act  of  coughing  was  but  of  small  amount,  and  so  arranged 
that  when  the  dog  closed  his  glottis  the  lung  could  be  inflated, 
blowing  out  fluid  and  air  from  the  pleura.  At  the  same  time 
the  aperture  was  not  large  enough  to  embarrass  violently  the 
respiratory  act.  We  have  tried,  also,  intermittent  drainage 
with  a  permanent  tube  in  place.  We  have  tried  permanent 
drainage  with  a  permanent  tube,  as  suggested  by  Bryant.  We 
have  not '  yet  tried  Robinson's  *  very  ingenious  device  for 
drainage.  We  have  tried  intermittent  drainage  with  a  tube 
introduced  at  intervals,  adding,  at  the  same  time,  positive 
pressure  by  introducing  tiie  animal's  head  into  the  cabinet. 
We  have  added  to  this,  also,  suction  on  the  introduced  tube. 
We  have  tried  two-way  irrigation  alone  and  two-way  irriga- 
tion with  positive  pressure.  We  have  also  attempted  to  limit 
infection  to  the  site  of  operation  by  the  injection  of  Hiss's 
leucocytic  extract.  (This  was  partially  successful  and  gave 
significant  findings.) 

The  animals  die  with  pus  in  the  chest,  with  collapsed  lungs, 
often  with  a  general  infection,  or  with  exhaustion  from  labored 
breathing.  A  number  we  have  saved  for  a  certain  length 
of  time. 

Where  and  from  what  does  the  infection  come  ?  To  a  cer- 
tain extent  by  direct  contamination  from  the  opened  viscera. 
We  have  found,  however,  that  the  pleura,  if  not  too  long  ex- 
posed, will  stand  a  severe  contamination  and  the  animal  will 
survive.  We  have  opened  the  chest  under  differential  pres- 
sure, and  opened  the  oesophagus,  spread  around  oesophageal 
contents  in  the  pleural  cavity,  sutured  the  oesophagus  and  closed 
the  chest,  and  the  animals  have  easily  recovered. 

Does  it  come  from  exposure  of  the  pleura  to  the  air?  It 
does  to  a  certain  extent.  We  have  opened  the  chest  under 
differential  pressure,  and,  without  any  further  procedure,  have 
left  it  open  for  two  hours,  then  closing  it  wo  have  found  the 
dog  infected,  and  the  infection  ran  to  a  fatal  issue. 

*  Samuel  Robinson:  Bostini  Miilical  and  SiHKi^Ml  JiMinial,  vol.  cl.xiii, 
No.  15,  pp.  561-570,  Oct.  I,?,  i()io. 
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Is  it  due  to  a  lowering  of  the  animal's  general  and  local  re- 
sistance? In  a  recent  article  in  the  Journal  of  Infectious  Dis- 
eases, Graham  '^  states  that  ether  diminishes  the  phagocytic 
action  of  the  leucocytes.  We  have  on  this  account  conducted 
some  of  our  experiments  under  nitrous  oxide  and  oxygen.  We 
have  tried  to  make  our  work  as  rapid  as  possible,  we  have 
padded  off  the  thoracic  cavity,  we  have  used  sterile  almond  oil 
on  the  tissues  to  prevent  drj'ing,  and  yet  in  many  cases  shock 
combined  with  the  infection  has  brought  about  a  fatal  issue. 

At  autopsy  we  have  found  quite  a  uniform  picture:  pus  or 
seropurulent  fluid,  complete  collapse  of  the  lung  upon  the 
operated  side  with  partial  collapse  upon  the  other  side,  adhe- 
sions where  the  lung  touched  the  diaphragm  and  the  site  of 
the  operation  in  the  oesophagus,  but  only  few  adhesions  be- 
tween the  lung  and  the  chest  wall.  In  a  few  cases  examined  we 
have  obtained  bacterial  cultures  from  the  liver. 

In  cases  autopsied  more  than  twelve  hours  after  death 
there  were  apparent  stitch  leaks.  In  each  of  three  cases  au- 
topsied immediately  after  death,  the  anastomosis  was  perfect, 
as  tested  by  water  pressure. 

It  seems,  then,  that  it  is  not  continued  contamination  but 
the  result  of  contamination  plus  the  presence  of  an  area  in 
which  the  resistance  has  been  lowered,  that  induces  the  purulent 
exudate. 

In  the  case  of  the  animal,  we  have  three  things  to  contend 
with  that  do  not  obtain  in  the  adult  human  subject.  The 
first  is  lack  of  post-operative  intelligence;  the  second,  lack  of 
a  stable  mediastinum;  the  third,  lack  of  proper  cleanliness.  If 
we  can  overcome  these,  we  stand  a  greater  chance  of  making 
our  experimental  work  more  successful,  and  we  can  trans- 
fer our  methods  to  the  human  species  with  added  confidence. 

To  overcome  these  three  things  in  the  laboratory,  it  will 
be  necessary  to  keep  the  animal,  by  some  means,  quiet  for  from 
twenty-four  to  thirty-six  hours,  to  establish  some  permanent 
pressure  within  the  lungs,  and  to  prevent  any  inward  suction 

•F.v.nrts  A.  Graham:  Tlic  Jour,  of  Infectious  Dis.,  vol.  viii,  No.  66, 
p.  152,  Mar.  6,  191 1. 
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of  contamination  from  the  wound-surface.  It  is  suggested  to 
establish  a  permanent  differential  pressure  with  the  head  in 
either  a  cabinet  or  a  chamber  such  as  that  of  Dr.  Meyer,  or 
with  the  thorax  in  a  negative  chamber  such  as  the  Sauerbruch 
cabinet.  To  facilitate  getting  rid  of  the  purulent  exudate, 
we  suggest  double  current  irrigation  at  the  site  of  anastomo- 
sis while  pressure  is  maintained,  and  we  think  it  advisable  to 
consider  all  operations  upon  the  oesophagus  occupying  more 
than  an  hour  and  a  half  as  being  infected.  We  advocate, 
therefore,  drainage  to  the  site  of  the  anastomosis  for  the  first 
twenty-four  to  thirty-six  hours. 

Briefly,  a  plan  which  we  have  as  yet  been  unable  to  adopt, 
but  which  suggests  itself  from  our  findings,  is  this:  after 
the  completion  of  the  operation,  a  drain  should  be  inserted  to 
the  bottom  of  the  chest  and  site  of  anastomosis,  which  should 
be  left  in  place  for  twenty-four  to  forty-eight  hours.  The 
animal  should  be  given  suitable  medication  to  keep  him  quiet 
and,  at  the  same  time,  free  from  distress.  The  head  should 
be  placed  in  a  cabinet  for  a  sufficient  time  to  allow  adhesions 
to  form  between  the  visceral  and  parietal  pleura,  and  at  the 
end  of  twenty-four  hours  a  two-way  irrigation  should  be  per- 
formed down  to  the  site  of  the  anastomosis.  After  this  the 
pressure  may  or  may  not  be  kept  up  for  twelve  hours  longer, 
and  on  the  following  day  the  drainage  should  be  removed. 


THE  SURGICAL  CLINIC  OF  THE  PROTESTANT  EPIS- 
COPAL HOSPITAL  OF  PHILADELPHIA.* 

REVIEW  OF   150  CONSECUTIVE  OPERATIONS. 

BY  CHARLES  HARRISON  FRAZIER,  M.D., 

OK    PHlLADEI.l'HIA. 

The  series  of  cases  herein  discussed  represent  the  surgical 
experience  at  the  Episcopal  Hospital  in  a  three  months'  service, 
excluding  a  not  inconsiderable  number  operated  upon  by  one 
of  the  assistant  surgeons  or  internes. 

Morbidity. — Of  the  150  operations  of  our  series  almost  100 
were  for  lesions  of  the  abdominal  organs.  Of  the  total  number 
there  were  four  deaths,  a  mortality  of  about  2.5  per  cent.  Two 
of  these  four  deaths,  as  will  be  seen,  may  properly  be  ex- 
cluded, so  that  the  mortality  may  be  reckoned  as  1.3  per  cent. 
The  series  include  30  operations  for  appendicitis  and  its 
complications,  22  for  hernia,  8  for  lesions  of  the  stomach 
or  duodenum,  18  for  operations  on  the  pelvic  organs  with 
4  hysterectomies,  4  operations  on  the  biliary  passages,  14  upon 
tlie  urinary  organs,  and  3  thyroidectomies. 

Of  the  four  fatal  cases  one  was  a  case  of  tuberculous 
meningitis,  which  because  of  certain  focal  phenomena  was 
regardetj  before  oi)eration  as  a  brain  abscess.  An  exploratory 
craniotomy  seemed  justifiable.  The  patient  survived  the  opera- 
tion but  a  short  time,  and  the  autopsy  revealed  the  true 
nature  of  the  lesion.  The  second  was  a  strangulated  um- 
bilical hernia  in  an  aged  patient  almost  moribund,  who 
scarcely  survived  the  initial  incision.  These  two  might  be 
regarded  as  inoi)erable. 

The  third  death  followed  a  su|)ra|)ubic  prostatectomy  and 
bilateral  herniorrhaphy  inidcr  si>in.il  an.xsthesia  in  a  patient 
75  years  of  age.  T\^c  patient's  condition  at  the  end  of  the 
operation  was  excellent  and  continued  so  beyond  the  period 
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at  which  post-operative  shock  would  have  developed.  But  his 
vital  processes  gradually  failed,  and  he  died  three  and  a  half 
days  after  the  operation.  The  fourth  of  the  fatal  series  was 
in  a  patient  who  had  been  operated  upon  for  gall  stones.  This 
case  presented  some  interesting  features  and  will  be  alluded 
to  later. 

Technic. — In  the  preparation  of  the  field  of  operation  the 
Grossitch  or  iodine  method  was  used,  preceded  by  a  single 
preparation  with  soap,  alcohol,  and  bichloride.  The  addition 
of  iodine  to  the  technic  has  so  diminished  instances  of  acci- 
dental infection  that  I  am  disposed  to  omit  altogether  any 
attempt  at  chemical  disinfection  with  alcohol  and  bichloride. 
There  was  but  one  frank  suppuration  in  our  wounds,  and  in 
that  instance  there  were  a  few  small  pustules  at  the  site  of  the 
wound  before  the  operation  to  which  the  infection  may  be 
attributed. 

In  the  post-operative  period,  after  operations  with  incipi- 
ent or  advanced  peritonitis,  after  operations  in  the  upper  ab- 
domen, and  in  all  cases  of  advanced  years  with  few  exceptions, 
the  patients  were  put  in  the  sitting  posture  for  at  least  48 
hours.  This  I  believe  minimizes  the  incidence  of  pulmonary 
congestion  and  in  many  instances  adds  materially  to  the  com- 
fort of  the  patient. 

Proctoclysis  was  employed  wherever  for  any  reason  the 
administration  of  water  or  liquids  of  any  character  by  mouth 
was  prohibited. 

Ancosthesia. — The  selection  of  an  anaesthetic  deserves  much 
more  attention  than  it  receives  at  the  hands  of  most  surgeons. 
No  matter  how  skilled  the  anaesthetizer  may  be  in  the  admin- 
istration of  ether,  there  are  certain  cases  where  for  the  com- 
fort and  .safety  of  the  patient  either  spinal  or  nitrous  oxide 
ana:\sthesia  should  be  employed.  While  I  do  not  believe  nitrous 
oxide  anaesthesia  will  ever  come  to  be  universally  used  as  a 
substitute  for  ether,  there  are  many  occa.sions  where  it  is  an 
important  factor  in  the  saving  of  life.  In  cases  o{  severe 
toxa.'mia,  where  jjatients  are  j)rDfoun(IIy  siptic.  as  in  some 
cases  of  gangrenous  appeiKlii-itis.  of  pt'iitonitis  or  gangrenous 
cholecystitis,  in  enipyi'mata  while  resecting  (lie  rib,   in  snpia- 
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pubic  cystotomy  for  drainage  or  stone,  in  kidney  decapsulation 
or  nephrectomies  in  septic  cases,  or  in  strangulated  hernias;  in 
all  these,  as  in  many  other  minor  procedures,  there  can  be 
no  question  as  to  the  value  of  nitrous  oxide  anaesthesia.  Its 
safety  in  competent  hands  is  unquestioned;  it  relieves  the 
patient  of  the  ether  discomforts,  but  above  all  it  minimizes  the 
risk  of  operation  where  life  is  hanging  in  the  balance  and  the 
depressing  effects  of  ether  would  be  enough  to  turn  the  scale. 
Where  abdominal  relaxation  is  necessary,  ether  is  substi- 
tuted for  a  few  moments  until  relaxation  is  obtained,  return- 
ing to  nitrous  oxide. 

Spinal  anesthesia,  too,  has  its  special  indications,  it  seems 
to  me,  particularly  in  patients  with  pulmonary  tuberculosis 
and  in  elderly  people,  where,  because  of  valvular  lesions  or 
myocarditis,  the  administration  of  nitrous  oxide  may  be  not 
unattended  with  risk.  In  this  series  I  used  spinal  anaesthesia 
in  the  following  operations :  a  colostomy  for  inoperable  car- 
cinoma of  the  rectum ;  suprapubic  drainage  of  a  large  abscess 
of  the  pelvic  region  in  a  septic  patient ;  in  a  laparotomy  for 
tubercular  peritonitis  and  another  for  cirrhosis  of  the  liver; 
in  a  suprapubic  cystotomy;  in  a  suprapubic  prostatectomy;  in 
the  repair  of  a  vesicorectal  fistula.  Scopolamine  gr.  1/150  two 
hours  before  and  morphine  sulphate,  gr.  1/6  one  half  hour 
before  the  operation  so  benumbs  the  sensibility  of  the 
patient,  that,  though  conscious  during  the  operation,  he  suffers 
from  none  of  the  ill  effects  which  might  come  from  fright  in  a 
wide-awake  patient.  From  spinal  and  nitrous  oxide  anaes- 
thesia there  were  no  ill  effects.  The  only  serious  complica- 
tion occurred  in  an  operation  for  hydrocele.  The  patient  was 
an  alcoholic;  after  a  considerable  quantity  of  ether  had  been 
administered  without  avail,  chloroform  was  substituted,  and 
just  as  the  incision  was  made  the  heart  stopped  beating.  Car- 
diac massage  was  resorted  to  by  the  transdiaphragmatic 
method,  and  in  the  course  of  a  few  moments  feeble  fibrillary 
contractions  could  be  felt.  Gradually  the  cardiac  contractions 
became  more  perceptible  and  regular,  and  after  ten  minutes 
resuscitation   was  established.      The   abdominal   wound   was 
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Photograph  showing  a  fibrolipoma  of  the  sartorius  muscle 
mistaken  before  operation  for  a  hernia.  Note  protrusion  on 
the  anterior  surface  of  the  upper  portion  of  thigh. 
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Illustration  showing  series  of  gall-stones  arranged  in  column  as  they  were  found  im- 
bedded in  a  mass  of  inflammatory  tissue  after  having  escaped  from  the  gall-bladder  of  a 
patient  who  had  been  free  from  symptoms  until  within  two  months  of  the  date  of  the 
operation. 
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closed,  and  the  operation  on  the  hydrocele  completed.  The 
patient  suffered  no  relapse,  and  the  subsequent  course  of 
events  was  uneventful. 

Tumors. — Curiously  enough  the  district  upon  w^hich  the 
hospital  draws  for  its  material  is  not  a  fertile  one  for  tumors. 
Relatively  speaking  there  are  few  operations  for  cancer,  ex- 
clusive of  the  uterus,  and  I  have  often  attributed  the  paucity 
of  malignant  cases  in  the  clinic  to  the  popular  impression 
among  the  less  enlightened  classes,  that  cancer  is  a  disease  of 
the  blood  and  removed  by  operation  always  returns  in  some 
other  place.  Of  the  benign  tumors  there  were  three  unusual 
enough  to  deserve  mention.  One  was  a  lipoma  in  the  belly  of 
the  sartorius  muscle,  about  eight  inches  below  Poupart's  liga- 
ment (Fig.  i).  The  tumor  protruded  above  the  surface  only 
when  the  patient  contracted  the  muscle.  On  first  examination 
the  character  of  the  lesion  was  not  suspected ;  it  was  thought  to 
be  a  muscle  hernia.  The  second  was  a  tumor  of  the  breast, 
which,  because  of  the  associated  enlargement  of  the  axillary 
lymph-nodes,  was  thought  to  be  either  carcinoma  or  chronic 
cystic  mastitis ;  but  upon  histological  examination  proved  to  be 
a  fibroma.  In  the  third  case  there  was  a  large  congenital 
angioma  involving  the  palmar  surface  of  the  hand  (Fig.  2) 
with  digital  extensions. 

Appendectomies. — In  the  management  of  the  appendix 
cases  no  hard  or  fast  rules  were  laid  down.  It  was  not  our 
practice  to  attempt  to  classify  our  cases  as  early  or  late  to 
gratify  the  statistician,  according  to  whether  they  were  oper- 
ated upon  in  the  first  48  or  72  hours  or  later.  In  the  acute 
cases  with  few  exceptions  the  operations  were  performed  as 
soon  as  the  diagnosis  was  made.  To  this  general  rule  there 
were  certain  exceptions.  When  the  patient  was  first  seen  at 
the  end  or  near  the  end  of  a  mild  attack  we  consulted  our 
convenience  as  to  the  time  of  operation.  Furthermore  we 
advocated  the  starvation  plan  in  a  few  cases  of  the  following 
type:  usually  some  time  has  elapsed  since  the  onset  of  the 
attack;  it  may  be  only  two  days,  more  likely,  however,  three 
to  five ;  the  patient  looks  toxic,  he  is  toxic ;  his  pulse  is 
rapid,  over  120;  the  abdomen  is  distended  and  more  or  less 
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tender  everywhere;  peristalsis  has  been  altogether  or  par- 
tially arrested,  perhaps  reversed  with  vomiting;  restlessness 
and  anxiety  are  written  on  the  patient's  face.  In  other  words 
the  infection  is  a  wide-spread  one.  Sometimes  this  picture 
develops  earlier,  sometimes  later,  but  whenever  it  comes  I  am 
convinced  that  the  best  results  will  be  obtained  by  conserva- 
tive practice,  i.  c,  by  privation  as  to  solids  or  liquids  by 
mouth,  proctoclysis,  and  posture. 

One  often  hears  or  reads  of  bitter  disputes  as  to  whether 
the  time  limit  between  the  early  and  late  cases  should  be 
placed  at  48  hours  or  later.  Such  discussions  are  futile,  for 
early  or  late  are  Init  relative  tcnns  when  applied  to  a  given 
case.  Each  case  must  be  a  law  unto  itself,  and  no  rules  can 
be  laid  down  comprehensive  enough  to  allow  for  the  innumer- 
able variations. 

It  has  been  said,  and  very  properly,  that  appendicitis  is  a 
surgical  disease;  no  one  denies  it.  The  surgeon  reserves 
as  his  privilege  the  right  to  decide  upon  the  operability  of 
a  given  case;  that  privilege  is  usually  accorded  him.  In  the 
exercise  of  this  privilege  he  selects  some  cases  for  the  Ochs- 
ner  treatment  and  some  of  those  cases  may — before  being 
operated  upon — die.  In  the  publication  of  his  mortality  sta- 
tistics the  surgeon  usually  excludes  these.  I  believe,  however, 
the  time  has  come  when  the  only  means  of  detennining  the 
morbidity  of  appendicitis  is  to  include  in  our  death-rate  those 
treated  by  both  conservative  and  operative  measures.  We 
used  to  throw  the  responsibility  on  the  medical  men  for  all 
unoperated  cases.  But  we  cannot  consistently  do  this  any 
longer,  if  we  take  the  stand,  as  I  believe  we  should,  that 
appendicitis  is  a  surgical  affection  first,  last,  and  always,  and 
reserve  the  right  ourselves  to  set  aside  a  certain  group,  as 
I  also  believe  we  should,  for  conservative  treatment.  Having 
assumed  entire  responsibility  for  all  cases,  we  must  include 
in  our  statistics  the  fatal  results  in  the  unoperated  as  well 
as  operated  cases.  •      ' 

Irrespective  of  the  appendices  removed  incidentally  at  other 
operations,  there  were  30  removed  which  were  found  at  op- 
eration or  in  the  laboratory  to  be  diseased.     There  were  no 
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fatalities  in  this  series,  but  apropos  of  what  has  just  been  said 
of  the  mortality  statistics  I  should  refer  to  the  case  of  a 
young  man,  who  when  first  seen  on  the  fifth  day  of  the 
disease,  was  desperately  sick.  I  declined  to  operate,  and 
watched  him  carefully  from  day  to  day.  Under  the  treatment 
prescribed  his  improvement  with  each  12  hours  was  marked, 
until  four  days  later  the  distention  had  subsided  to  a  marked 
degree,  his  tenderness  had  become  circumscribed  to  the  right 
iliac  fossa,  the  pulse  fell  to  70,  and  the  clinical  picture  was 
transformed  from  one  of  general  to  one  of  local  peritonitis. 
I  had  planned  to  operate  on  the  following  day,  but  in  the 
course  of  the  early  morning  hours,  the  patient  without  warning 
developed  signs  of  collapse  from  which  he  did  not  rally.  No 
autopsy  was  performed  and  the  cause  of  death  was  a  mys- 
tery. At  the  same  time  it  should  occupy  just  as  conspicuous 
a  place  in  my  statistics  as  a  death  following  operation. 

The  technic  of  the  operation  calls  for  little  if  any  com- 
ment save  with  reference  to  the  matter  of  drainage.     In  this 

1  find  myself  using  drainage  in  an  increasingly  smaller  num- 
ber of  cases,  and  when  drainage  is  required  using  less  drain- 
age material,  rarely  anything  but  split  rubber  tubing  with  a 
wick  of  gauze.  The  fundamental  principle  in  draining  the 
peritoneal  cavity  is  the  relief  of  pressure  afforded  by  the  open- 
ing in  the  abdominal  wall.  This  need  not  be  larger  than  to 
accommodate  one  or  two  full  sized  drainage  tubes.  I  no 
longer  have  a  wound  entirely  open  and  filled  with  gauze, 
and  I  close  wounds  without  drainage  sometimes  even  when 
there  is  a  small  accumulation  around  the  appendix,  thor- 
oughly disinfecting  the  region  with  alcohol. 

Hernia. — Of  the  hernia  series  there  were  22  cases,  of  which 
13  were  indirect  and  3  direct  inguinal,  2  recurrent,  i  femoral. 

2  ventral,  and  i  umbilical.  There  were  no  unusual  tyi^s  except 
an  irreducible  omental  hernia  in  a  young  adult,  a  case  in 
which  the  diagnosis  was  not  established  until  the  operation. 
Without  impulse  it  presented  the  earmarks  of  a  lipoma.  Of 
the  scries  (here  was  one  fatal  case  in  a  large  strangulated 
uml)ilical  hernia  of  four  or  five  days'  duration,  in  the  person 
of  an  aged  woman  who  was  generously  referred  to  my  service 
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by  a  practising  surgeon  of  a  neighboring  hospital.  The  pa- 
tient was  ahnost  moribund  at  the  time,  and  did  not  more  than 
survive  the  hasty  attempt  to  expose  and  free  the  contents 
of  the  sac. 

The  method  of  procedure  in  the  inguinal  type  varied  ac- 
cording to  the  character  of  the  hernia;  in  some  instances  the 
simple  Ferguson,  in  some  the  Bassini,  and  in  others  the  imbri- 
cating method  of  Andrews  was  used.  In  the  selection  of  the 
method  I  have  always  tried  to  observe  the  general  principle 
of  disturbing  in  the  least  degree  the  normal  anatomical 
relations.  Thus  in  the  hernias  of  children  and  the  incipient 
hernias  of  young  adults  where  the  rings  are  not  large  and 
the  musculature  all  that  could  be  desired  it  is  not  necessary 
to  transplant  the  cord.  After  isolating  the  sac  and  freeing 
the  neck  from  its  attachments  and  ligating  it  an  inch  beyond 
the  margins  of  the  internal  ring,  the  internal  oblique  and 
conjoined  tendon  were  sutured  to  Poupart's  ligament  with- 
out transplanting  the  cord ;  and  the  wound  in  the  external 
oblique  sutured  without  imbrication.  In  complete  hernias  of 
longer  duration  with  larger  rings  the  Bassini  method  was 
adopted.  The  remaining  group  included  hernias  of  still  longer 
duration,  where  the  rings  are  more  or  less  approximated,  all 
direct  hernias,  all  hernias  in  elderly  people  with  musculature 
flabby  and  without  tone,  and  hernias  in  which  the  conjoined 
tendon  is  altogether  obliterated.  Here  I  invariably  resorted 
to  the  imbricating  method  of  Andrews,  in  some  cases  splitting 
the  sheath  of  the  rectus  and  using  either  the  belly  of  the 
muscle  or  flap  of  the  sheath  to  fortify  the  defective  area  at 
the  lower  portion  of  the  canal.  This  operation  in  this  par- 
ticular group  is  vastly  superior  to  the  Bassini  method  and 
should  always  be  given  preference.  In  all  tlie  operations,  the 
incision  in  the  external  oblique  is  made  a  little  above,  instead 
of  directly  over,  the  canal  and  carried  down  as  Judd  recom- 
mends above  and  to  the  inner  side  of  the  internal  pillar  of  the 
external  ring  so  as  to  leave  this  structure  intact.  In  intro- 
ducing the  deep  mattress  sutures  in  the  reconstructive  stage, 
my  practice  differs  somewhat  from  the  conventional  procedure, 
in  that  I  introduce  the  needle  from  the  external  aspect  of 
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the  shelving  edge  of  Poupart's  ligament,  and  the  knot  is  tied 
in  the  outer  rather  than  the  inner  aspect  (Fig.  3).  This  is  a 
matterofbutminorconsideration,buthas  been  adopted  because  it 
avoids  the  splitting  or  tearing  of  the  edge  of  Poupart's  liga- 
ments, which  sometimes  happens  when  traction  in  the  suture 
is  made  to  approximate  the. edges.  For  this  suture  I  prefer 
to  use  a  double  strand  of  No.  o  or  No.  i  catgut  to  a  heavier 
single  strand,  as  I  always  feel  a  little  more  confident  of  the 
sterility  of  the  finer  material. 

We  are  gradually  being  weaned  from  the  tradition  that 
gall-stones  are  innocuous  in  many  instances  throughout  life 
to  be  discovered  only  at  autopsy.  That  many  cases  of  chole- 
thiasis  have  been  treated  for  many  years  for  stomach  trouble 
we  know  too  well,  but  in  exceptional  instances  one  runs  across 
a  patient  in  whose  history  there  is  nothing  either  indicative 
or  even  suggestive  of  the  existence  of  gall-stones. 

Such  was  the  case  in  K.  S.,  aged  fifty,  who  told  me  she  had 
never  been  sick  in  bed,  that  she  had  never  been  treated  for  dys- 
pepsia, and  had  none  of  the  digestive  disturbances  so  common  in 
cholelithiasis  much  less  any  of  the  acute  exacerbations  of  biliary 
colic  or  subacute  cholecystitis,  at  least  until  two  months  before 
the  operation,  when  she  had  attacks  of  pain  in  the  upper  abdomen 
which  had  confined  her  to  bed  for  a  while.  I  questioned  her  myself 
with  great  care,  as  the  physical  signs  pointed  to  the  biliary  pas- 
sages. There  was  a  mass  in  the  abdomen  about  the  size  of  a 
fetal  head,  extending  from  the  margin  of  the  ribs  to  the  umbilicus. 
It  did  not  move  freely  with  respiration,  and  was  not  continuous 
with  the  margin  of  the  liver.  Through  a  right  rectus  incision  I 
came  down  at  once  upon  a  mass,  surrounded  by  adhesions, 
which  were  separated  with  great  difficulty.  Finally  a  cavity  was 
opened  containing  pus  and  four  large  gall-stones  (see  Fig.  4). 
These  were  firmly  imbedded  in  the  inflammatory  mass,  ar- 
ranged in  single  column,  and  faceted  at  either  end  where  they 
were  in  direct  contact.  There  was  no  escape  of  bile  at  any  time, 
and  nothing  which  could  be  identified  as  a  gall-bladder  was  seen. 
The  gall-stones,  which  must  have  been  there  months  if  not  years, 
had  ulcerated  through  the  gall-bladder  and  became  imbedded  in 
a  mass  of  inflammatory  tissue.  For  two  days  the  patient's  condi- 
tion was  most  satisfactorv.  but  on  the  third  dav  there  was  for 
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the  first  time  a  copious  discharge  from  the  wound,  which  was 
beHeved  to  be  bile.  On  the  fourth  day  90  ounces  of  this  fluid 
were  collected. 

Her  pulse  was  growing  more  rapid  and  weaker,  her  skin 
leaky.  I  was  at  a  loss  to  account  for  her  rapidly  failing  strength. 
I  began  to  suspect  the  fluid  draining  in  such  quantities  was  not 
pure  bile :  specimen  examined  disclosed  hydrochloric  acid,  and 
further  investigation  pointed  to  a  fistulous  communication  with 
stomach  and  duodenum,  probably  resulting  from  the  trauma  inci- 
dental to  the  lil^eration  of  the  gall-stones  from  the  inflammatory 
bed.  The  patient  was  taken  to  the  operating  room  again,  and 
through  a  left  rectus  incision  our  suspicions  were  confirmed.  The 
tissues  about  the  perforation  were  so  fragile  that  it  could  not  be 
satisfactorily  closed  with  sutures.  Accordingly  a  gastrojejunos- 
tomy was  performed  and  the  pyloric  outlet  closed.  The  patient 
did  not  react  and  died  the  following  day.  Had  the  true  nature 
of  this  lesion  been  recognized  sooner,  I  cannot  but  feel  she 
would  have  survived  the  second  operation. 

Of  the  lesions  of  the  upper  digestive  tract  there  were  in 
all  nine  cases,  two  gastric  carcinomas,  two  gastroptoses,  three 
gastric  and  two  duodenal  ulcers.  All  were  operated  upon  and 
there  were  no  fatalities.  It  is  interesting  to  note  that  in  the 
ulcer  cases  the  proportion  of  males  to  females  was  four  to 
one,  a  further  evidence  of  the  greater  prevalence  of  ulcer  in 
the  male  sex. 

Before  discussing  the  operative  procedures  in  this  series 
I  will  refer  to  some  interesting  facts  bearing  upon  the  diagnosis 
and  symptomatology. 

In  one  case.  B.  F.,  an  engineer,  fifty-five  years  of  age,  the 
pre-operative  diagnosis  was  cholelithiasis.  There  was  a  hi<:tory 
of  stomach  trouble  covering  a  period  of  two  years,  with  bilious 
attacks  and  occasional  vomiting:  the  patient  stnted  that  he  had 
been  jaundiced  off  and  on.  that  his  stools  had  been  clay  colored, 
and  that  discomfort  followed  eating.  There  was  some  rigidity 
and  tcndcrnfss  over  the  gall-bladrlcr.  and  the  sclerae  were  jaun- 
diced. At  the  operation  a  typical  saddle-back  ulcer  was  dis- 
covered, with  an  unusually  extensive  infiltration  of  the  gastro- 
hepntic  omentum.  To  the  encroachment  of  this  upon  the  common 
duct  we  attributed  the  signs  of  obstructive  jaundice  which  led 
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us  astray  in  the  diagnosis.  The  ulcer-bearing  area  with  a  por- 
tion of  the  gastrohepatic  omentum  was  resected,  and  all  the 
symptoms,  including  those  of  common  duct  obstruction,  dis- 
appeared  (see  Fig.  5). 

The  unreliability  of  the  gastric  analysis  in  the  diagnosis  of 
gastric  or  duodenal  ulcer  or  cancer  was  forcibly  illustrated 
in  our  cases.  As  to  the  presence  of  hyperacidity  or  of  occult 
blood  in  the  contents  of  the  stomach  or  bowel,  I  am  becoming 
more  and  more  convinced  that  to  w^ait  for  such  laboratory 
indications  of  ulcer  is  unjustifiable  in  the  presence  of  a  reason- 
ably clear  history.  It  is  after  all  the  history  upon  which  we 
must  place  the  most  reliance,  and  upon  which  our  decision  for 
or  against  operation  must  be  founded.  Unfortunately  the 
"  history,"  so  called,  is  often  not  an  accurate  record  of  the 
development  of  the  disease  in  chronologic  order,  but  a  collec- 
tion of  isolated  facts  forced  from  the  patient  by  a  system  of 
cross-examination  at  the  hands  of  one  who  often  approaches 
the  case  with  preconceived  notions  as  to  the  diagnosis  and 
conducts  his  examination  accordingly.  A  better  term,  as 
some  one  has  recently  pointed  out,  is  anamnesis,  which  implies 
a  record  of  the  disease  from  the  patient's  recollection,  and  if 
the  patient  is  intelligent  enough  it  should  be  written  by  the 
patient  and  not  for  him.  That  one  may  sometimes  be  misled, 
however,  by  the  history  is  shown  in  my  experience  with  a 
young  woman  evidently  neurasthenic  in  temperament.  Al- 
though skeptical  about  the  existence  of  a  gross  lesion,  I  was 
finally  persuaded  to  explore  the  upper  abdomen,  because  of  the 
very  positive  evidence  of  hrematemesis  and  of  aggravated  at- 
tacks of  vomiting  and  pain.  The  findings  at  the  operation  were 
negative  and  I  ascertained  afterwards  from  the  patient  that 
she  was  in  the  habit  of  sucking  the  gums  till  they  bled, 
swallowing  the  blood,  and  then  inducing  vomiting.  Hence  the 
hsematemesis. 

To  me  an  interesting  case,  because  of  the  diffiailty  in  di.iirnosis 
and  the  duration  of  the  disease,  was  of  a  young  man  then  thirtv- 
one  years  of  age,  who  had  been  ailing  twenty  years  off  and 
on  ;  at  the  age  of  eleven  he  had  an  attack  of  vomiting  with 
.'ibdominal  pnJTi  which  crmnned  him  tf)  bed  for  ten  davv;  and  cvn\ 
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prior  to  that  time  had  what  he  called  indig^estion.  He  had  served 
in  the  army  during  the  Spanish  War.  and  since  then  had  worked 
steadily  as  a  machinist.  His  work  hnd  never  been  interrupted, 
he  ate  everythint:^,  had  never  vomited,  and  never  had  any  blood 
in  stools.  His  chief  and  only  complaint  was  pain,  worse  when 
the  stomach  was  empty,  often  bavins::  to  get  up  at  night  for  a 
glass  of  hot  milk  or  water.  There  was  no  occult  blood,  no  hyper- 
acidity, no  dilatation  of  stomach.  He  was  tender  over  his  epi- 
gastrium but  he  was  tender  also  over  his  appendix.  Although 
the  clinical  picture  did  not  conform  altogether  to  type,  I  thought 
we  were  dealing  with  a  case  of  appendicular  dyspepsia,  a  chronic 
appendix  with  gastric  symptoms,  and  proceeded  accordingly. 
Through  a  gridiron  incision  I  explored  the  appendix,  and  found 
it  buricil  in  a  mass  of  adhesions,  and  liberated  it  with  much 
difficulty.  Though  there  was  no  doubt  as  to  the  existence  of  a 
lesion  of  the  appendix.  I  was  still  in  doubt  about  the  upper  abdo- 
men, which  T  explored  through  a  right  rectus  incision  and  found 
the  stomach  and  omentum  plastered  to  the  parietal  peritoneum, 
and  on  further  investigation  an  ulcer  of  the  lesser  curv'ature. 
From  the  extent  of  the  peritoneal  invasion  there  had  evidently 
been  at  one  time  some  leakage.  The  operation  concluded  with 
a  gastrojejunal  anastomosis.     Recovery  was  uneventful. 

The  method  of  procedure  in  gastric  ulcer  necessarily  varies. 
However.  I  strongly  advocate  excision  of  the  ulcer  when 
this  is  feasible,  and  especially  in  the  large  indurative  type, 
including  the  saddle-back  ulcer  in  patients  approaching  middle 
life.  It  is  in  this  type  that  carcinoma  is  most  frequently  im- 
planted, and  for  this  reason  alone,  if  for  no  other,  we  owe  it 
to  our  patients  to  practise  the  more  radical  procedure.  These 
ulcers  should  be  looked  upon  as  precancerous  conditions  and 
treated  accordingly.  When  the  ulcer  is  so  situated  or  so  ad- 
herent to  adjunct  structures  as  to  make  excision  difficult,  the 
pyloric  outlet  of  the  stomach  should  be  closed  by  infolding  as 
the  surest  safeguard  against  recurrence  and  as  the  most 
rational  way  (in  the  light  of  our  present  knowledge  of  the 
pathogenesis  of  ulcer)  of  securing  permanent  results.  The 
same  practice  is  indicated,  I  believe,  in  duodenal  ulcer  as 
well,  although  in  my  experience  the  tendency  to  recurrence 
in  the  latter  is  not  as  great  as  in  gastric  ulcer     The  operation> 
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in  this  series  of  gastric  cases  were  carried  out  according  to 
these  principles.  In  technic  the  no-loop  gastro-jejunostomy, 
vertical  opening  was  used,  the  line  of  sutures  protected  as 
Mr.  Moynihan  suggests  with  the  gastrocolic  omentum. 

The  management  of  actively  bleeding  ulcers  requires  the 
exercise  of  one's  discretion.  Ordinarily  1  favor  palliative  pro- 
cedures. 

For  example  one  of  our  patients,  a  young  woman  of  twenty- 
two,  with  a  five-year  ulcer  history,  had  three  large  hemor- 
rhages in  five  days,  once  vomiting  three  quarts  and  with  a 
large  quantity  of  blood  in  the  stools.  On  admission  she  looked 
exsanguinated,  her  haemoglobin  was  low.  I  decided  not  to  oper- 
ate at  once,  ordered  20  cc.  of  horse  serum  given  hypoder- 
matically,  morphine  q.s.  to  allay  pain  and  restlessness,  and  small 
quantities  of  saline  solution  by  bowel,  and  an  ice  bag  to  the  abdo- 
men. After  five  days  of  freedom  from  hemorrhage  or  vomning 
I  operated  and  found  an  ulcer  on  the  greater  curvature.  If,  on 
the  other  hand,  the  plan  of  treatment  had  been  of  no  avail  and 
he.i.orrhages  recurred,  with  increasing  frequency  or  in  increasing 
amounts,  there  would  then  have  been  but  one  recourse,  imme- 
diate operation. 

Of  the  pelvic  cases,  in  fact  of  the  entire  series,  the  most 
puzzling  was  in  the  person  of  a  patient  fifty  years  of  age  re- 
ferred to  me  by  Dr.  E.  F.  Walsh.  She  told  me  that  she  had  not 
been  well  since  the  birth  of  her  last  child  three  years  ago,  and 
prior  to  that  had  had  one  miscarriage,  that  her  menstruation 
had  been  regular  until  the  last  period  now  two  weeks  over- 
due. She  laid  emphasis  on  troublesome  attacks  of  indigestion 
with  vomiting,  for  which  her  physician  had  treated  her  from 
time  to  time.  Eight  days  prior  to  admission,  after  a  hearty  meal, 
she  was  seized  with  a  violent  pain  and  vomited.  For  the  next 
three  days  vomiting  continued  but  the  pain  was  less  severe.  She 
remained  in  bed  with  a  normal  temperature  on  a  liquid  diet  and 
on  the  day  before  admission  she  had  had  another  attack  of  severe 
pain  similar  to  the  first.  When  I  saw  her  she  appeared  exsan- 
guinated, her  ha'moglobin  was  20  per  cent.,  the  leucocytes  22.400, 
and  pulse  140;  the  abdomen  was  distended,  and  she  referred  her 
pain  to  the  epigastrium  and  precordium.  My  first  thought  in 
view  of  the  history  of  tligestive  disturbance,  the  intense  pain,  and 
attacks  of  vomiting  was  hemotrhage  from  a  duodenal  ulcer.     In 
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her  present  condition  operation  seemed  out  of  the  question,  so  1 
watched  her  carefully  day  by  day  and  gradually  the  symptoms  of 
the  upper  abdomen  disappeared  and  were  replaced  by  an  area 
of  dulness  and  tenderness  in  the  lower  abdomen.  To  make  a  long 
story  short,  when  her  condition  justified  it  I  opened  the  abdo- 
tnen  and  found  we  were  dealing  with  an  ectopic  gestation.  From 
a  pint  to  a  quart  of  partially  organized  blood-clot  was  removed 
together  with  the  sac.  There  was  no  post-operative  shock,  and 
convalescence  was  rapid  and  uneventful. 

Unfortunately  the  Episcopal  Hospital  is  so  far  removed 
from  the  center  of  the  city  as  to  be  inaccessible  both  for  the 
casual  visitor  and  student  alike.  This  isolation  is  a  great 
drawback,  as  there  is  nothing  so  stimulating  to  the  whole  staff 
of  a  hospital,  from  the  highest  to  the  lowest  officer,  as  the 
constant  criticism  and  searching  inquiry  of  those  who  arc 
seeking  useful  information  in  modem  methods  of  procedure. 
Because  of  its  isolation  the  physical  equipment  of  the  hos- 
pital is  known  to  few  of  the  profession,  resident  and  non- 
resident. Perhaps  the  most  favorably  situated  of  the  larger 
hospitals  for  service  to  the  working  classes,  it  has  a  wealth 
ot  material  representing  the  whole  field  of  surgery.  Of  the 
lesions  of  the  extremities,  there  is  an  extraordinary  oppor- 
tunity to  study  fractures  of  every  description,  and  of  the 
abdominal  lesions  there  is  a  veritable  mine  of  examples  of 
inflammatory  conditions  of  the  pelvis,  most  of  which  are  the 
result  of  improper  care  at  childbirth  at  the  hands  of  incompe- 
tent midwives  or  the  patients  themselves.  To  the  philanthropi- 
cally  inclined  I  know  of  no  better  object  for  investment  than 
the  establishment  of  a  maternity  department  for  the  poor  of 
that  district. 

The  service  of  this  hospital,  as  of  many  others,  is  an  in- 
terrupted one.  The  disadvantage  of  this  system  pertaining  in 
many  institutions  is  well  recognized  and  so  patent  as  to 
admit  of  no  dispute.  Far  better  is  the  European  system,  where 
in  each  hospital  a  limited  number  of  surgeons  devote  their 
entire  time  to  the  instruction  of  young  physicians  and  surgeons 
and  the  utilization  of  the  material  at  their  command  for  the 
advancement  of  medicine  as  a  science  and  an  art. 
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CESOPHAGOSCOPIC  AND  GASTROSCOPIC  EXAMINATIONS. 

Dr.  Henry  H.  Janeway  (by  invitation)  and  Dr.  Nathan 
W.  Green  demonstrated  the  use  of  the  gastroscope,  and  made 
some  observations  upon  its  surgical  use  and  value. 

Dr.  Henry  H.  M.  Lyle  said  that  in  hospitals  it  had  been 
no  easy  matter  to  induce  patients  to  submit  to  gastroscopic 
examinations,  but,  as  a  matter  of  fact,  his  own  observation  and 
experience  had  shown  him  that  the  procedure  was  not  at  all 
difficult.  The  larger  tube  of  Mikulicz  was  somewhat  harder  to 
pass  than  Chevalier  Jackson's;  on  the  other  hand,  the  Mikulicz 
tube  was  superior  to  that  of  Jackson  for  the  purpose  of  removing 
sections,  as  it  gave  a  better  view  in  some  respects. 

Dr.  Janeway,  in  reply  to  a  question,  said  he  had  never  seen 
severe  bleeding  after  the  removal  of  sections  from  the  cardia  or 
oesophag.is.  After  removing  the  section  and  mopping  with  a  bit 
of  cotton,  the  hemorrhage,  as  a  rule,  was  not  severe  enough  to 
interfere  with  the  view. 

In  connection  with  this  paper,  Dr.  Janeway  said  he  wished 
to  make  it  clear  that  it  was  merely  a  preliminary  report,  but  that 
it  indicated  a  successful  solution  to  a  problem  which  ought  to 
be  solved. 

The  confirmation  of  the  diagnosis  by  the  removal  of  bits  of 
tissue  in  so  large  a  proportion  of  the  cases  of  carcinoma  of  the 
stomach  was  presented  with  some  hesitation,  inasmuch  as  the 
scries  of  cases  was  as  yet  too  small  to  enable  one  to  judge  whether 
subsequent  experience  would  be  so  successful. 
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AN   EXPERIMENTAL  STUDY  OF  THE  MANAGEMENT  OF 

POST-OPERATIVE   THORACIC  INFECTIONS— 

A   PRELIMINARY   REPORT. 

Dr.  Nathan  W.  Grken  and  Dr.  Henry  H.  Janeway  read  a 
paper  with  the  above  title,  for  which  see  page  549. 

Dr.  Willy  Mf-YI-.r  said  there  could  be  no  doubt  of  the  fact 
that,  since  the  introduction  of  the  differential  pressure  apparatus 
the  thorax  could  be  simply  and  safely  opened.  In  a  number  of 
instances  he  had  been  struck  by  the  fact  that  the  patients  stood  the 
operation  very  well,  but  that  on  the  second  day  signs  of  dyspnoea 
and  cyanosis  appeared,  sometimes  with  fatal  results.  In  one  of 
the  earlier  cases  operated  on  at  the  German  Hospital,  where  both 
pleural  cavities  were  opened,  and  the  thoracic  incision  closed 
air  tight,  the  patient  did  very  well  for  sixteen  or  eighteen  hours 
after  the  operation ;  he  then  bcame  profoundly  cyanotic,  and 
before  he  could  be  brought  back  under  the  influence  of  the  differ- 
ential pressure,  where  the  wound  could  have  been  reopened,  if 
necessary,  he  passed  away.  In  that  case  there  was  a  carcinoma 
of  the  oesophagus,  and  a  resection  of  the  latter  had  been  done. 
The  patient  was  a  man,  sixty-four  years  old,  and  the  operation 
was  quite  a  severe  one.  At  the  post-mortem  examination,  both 
pleural  cavities  were  found  filled  with  a  large  amount  of  sero- 
sanguinolent  fluid,  and  the  lungs  were  compressed  and  collapsed. 

This  and  subsequent  cases,  Dr.  Meyer  said,  had  convinced  him 
that  besides  doing  the  actual  wT)rk  under  differential  pressure,  we 
had  to  learn  to  drain  these  wounds.  In  the  new  pavilion  for 
thoracic  surgery  at  the  German  Hospital,  arrangements  had  been 
made  for  two  recovery  rooms,  which  were  located  adjacent  to 
the  differential  pressure  apparatus,  and  here  patients  who  had 
been  operated  on  under  differential  pressure  were  kept  for  twenty- 
four  or  forty-eight  hours  after  the  operation  on  special  beds 
which  were  of  the  same  height  as  the  operating  table  and  unob- 
structed at  the  head-end,  so  that  if  necessary  the  head  of  the 
patient  could  be  readily  placed  in  the  differential  air  chamber. 
The  pressure  of  the  airlock  gave  free  access  to  the  patient's  head 
for  purposes  of  feeding,  etc.,  by  the  relays  of  assistants  and 
nurses. 

Dr.  Meyer  said  he  appreciated  the  fact  that  the  differential 
pressure  method,  as  carried  out  at  the  German  Hospital,  was  only 
one  way  of  permitting  surgeons  to  enter  the  thoracic  cavity  safely. 
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Other  methods  were  known  and  other  solutions  of  this  problem 
would  probably  come  to  light.  But  whether  or  not  intrathoracic 
work  would  have  a  successful  issue  would  depend  not  only  on  the 
surgical  technic  itself,  but  on  the  proper  after-management  of 
the  patient,  especially  on  drainage  of  the  thoracic  cavity. 

Dr.  Green  said  that  in  the  course  of  their  experiments  on 
animals,  Dr.  Janeway  and  he  had  noticed  the  same  phenomenon 
mentioned  by  Dr.  Meyer,  namely,  that  in  some  instances  after  an 
intrathoracic  operation  the  animal  would  progress  favorably  for 
sixteen,  twenty-four  or  thirty-six  hours,  and  would  then  begin  to 
suffer  from  increasing  dyspnoea  and  rise  of  temperature,  followed 
by  death.  At  the  autopsy  they  found  the  lungs  collapsed  and  the 
pleural  cavities  filled  with  a  serosanguineous  fluid.  The  speaker 
said  he  thought  the  collection  of  this  fluid  was  undoubtedly  due 
to  the  exposure  of  the  pleura  to  the  atmosphere  for  too  long  a 
time. 

Dr.  Green  said  he  thought  that  Dr.  Meyer's  idea  of  immedi- 
ately returning  these  patients  into  the  differential  pressure  cham- 
ber upon  the  onset  of  these  unfavorable  symptoms  was  an  excel- 
lent one.  This  would  keep  the  lungs  expanded,  so  that  they  would 
approximate  the  chest  wall  until  adhesions  should  have  formed ; 
the  track  of  the  operation  might  then  be  easily  drained. 

REMOTE  RESULTS  OF  RESECTION  OF  THE  AORTA  AND 
TRANSPLANTATION  OF  VESSELS. 

Dr.  Alex.  Carrel  read  a  paper  with  this  title. 


TRANSACTIONS 

OF    THE 

PHILADELPHIA  ACADEMY  OF  SURGERY. 


Stated  Meeting,  held  May  i,  191 1. 
The  Vice-President,  Dr.  John  H.  Gideon,  in  the  Chair. 


RESULTS  AFTER  REMOVAL  OF  AN  EPITHELIOMA  OF  THE 
MANDIBLE.  INVOLVING  THE  FLOOR  OF  THE  MOUTH,  THE 
CONTIGUOUS  SURFACE  OF  THE  TONGUE,  AND  THE 
GLANDS  IN  THE  DIGASTRIC  TRIANGLE  WITH  LIGATION 
OF  THE  EXTERNAL  CAROTID. 

Dr.  Addinell  Hewson  presented  a  man.  aged  fifty-four  years, 
who,  when  first  seen  February,  1909,  presented  a  growth  extend- 
ing from  the  median  line,  on  the  left  side,  surrounding  the  roots 
of  the  central  left  lateral  incisor  and  first  bicuspid  teeth,  and  ex- 
tending into  the  floor  of  the  mouth.  It  was  of  almond  shape,  ul- 
cerated, and  in  the  last  six  months  had  bled  slightly.  Enlarge- 
ments in  the  digastric  triangle  were  distinctly  palpable.  The 
growth  had  been  very  slow,  but  in  the  last  two  weeks  had  been 
rapid.  The  urinary  examination  was  negative,  and  the  blood 
examination  showed  no  marked  leucocytosis.  The  haemoglobin 
was  87  per  cent.  Slight  increase  in  the  lymphocytes  and  decrease 
in  the  polymorphonuclear  neutrophiles.  The  left  external  carotid 
artery  was  ligated  as  a  preliminary  to  the  operation.  The  incision 
for  the  removal  of  the  growth  was  made  in  the  median  line  and 
carried  along  the  caudal  margin  of  the  mandible  as  far  as  the 
facial  growth.  A  stout  ligature  was  passed  through  the  tongue, 
and  a  Gigli  saw  introduced,  severing  the  mandible  at  the  right 
canine  tooth.  The  saw  was  again  introduced,  severing  the  mand- 
ible ventrad  to  the  left  facial  growth,  thus  permitting  the  tongue 
floor  of  the  mouth  to  be  in  the  grasp  of  the  part  removed.  The 
incision  was  now  completed,  removing  a  portion  of  the  growth 
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on  the  under  surface  of  the  tongue,  the  mylohyoid  muscle,  the 
attachments  of  the  glossal  and  suprahyoid  muscles,  and  the  con- 
tents of  the  digastric  triangle  without  involving  the  incision  for 
the  ligation  of  the  left  external  carotid  artery.  The  glossal 
muscles  and  the  suprahyoid  muscles  were  fastened  to  the  re- 
mainder of  the  mandible  on  the  right  side,  the  margins  of  the 
tongue  to  the  remains  of  the  caudal  fornix  of  the  vestibule  of  the 
mouth,  the  wound  closed  with  interrupted  sutures,  and  a  wick 
introduced  in  the  bottom  of  each  wound.  The  wound  healed 
with  slight  stitch  abscess,  but  there  was  no  involvement  of  the 
carotid  incision.  The  pathological  report  of  the  growth  showed 
the  presence  of  infiltration  in  the  pearly  bodies,  also  some  infiltra- 
tion into  the  tissue  in  the  floor  of  the  mouth  and  into  the  mucous 
and  salivary  glands.  Some  epithelial  cells  were  found  in  the 
lymph-glands,  and  in  some  there  was  no  infiltration  whatever. 
The  patient  had  an  uneventful  recovery,  and  was  able  to  leave 
the  hospital  April  i.  There  was  a  slight  recurrence  in  the  alveolar 
process  about  the  canine  tooth,  which  was  removed  in  May,  1910. 
Microscopically,  this  growth  proved  to  be  a  slight  recurrence. 
There  was,  at  this  time,  no  enlargement  anywhere ;  patient's 
health  was  good,  although  absolutely  adentulous,  and  compelled 
to  eat  soft  food.  In  December,  1910,  he  reported,  complaining  of 
a  small  tumor  about  the  size  of  a  chestnut  in  the  right  supra- 
clavicular region,  which  was  very  painful  on  manipulation.  How- 
ever, no  manifestation  of  any  connection  with  the  mouth,  and  the 
swelling  was  treated  as  a  result  of  cold  and  soon  disappeared. 
This  proved  to  be  a  fact,  as,  when  the  patient  next  appeared  this 
growth  had  disappeared.  At  this  date,  May  i,  191 1,  there  has 
been  absolutely  no  return  anywhere.  The  contraction  of  the 
muscles  had  produced  rather  a  pointed  chin,  and  the  interval  be- 
tween the  severed  portions  of  the  mandible  was  just  the  breadth 
of  a  finger.  The  tongue  can  be  protruded  to  its  normal  length 
from  the  mouth,  and  the  voice  sounds  give  the  impression  of  the 
patient  lisping  with  a  quid  of  tobacco  in  the  mouth. 

THE  TREATMENT  OF  LACERATED  AND  INCISED  WOUNDS 
OF  THE  E.XTREMITIES,  WITH  REPORT  OF  FIVE  TYPICAL 
CASES. 

Dr.  Jami:s  A.  Kuilly  read  a  paper  with  this  title. 
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ANAESTHESIA  BY  THE  INTRATRACHEAL  INSUFFLATION  OF 
AIR  AND  ETHER. 

Dr.  Ch.-\rles  Elsberg,  of  New  York,  by  invitation,  read  a 
paper  with  this  title. 

Dr.  W.  W.  Keen  said  that  eighteen  months  ago  he  had  the 
pleasure  of  seeing  Dr.  Carrel  at  the  Rockefeller  Institute  do  a 
remarkable  series  of  operations  upon  animals,  using  this  method, 
with  a  very  simple  apparatus.  The  etherizer  used  the  foot 
bellows,  and  there  were  two  tubes,  one  going  directly  into  the 
respiratory  tube  while  by  the  other  the  air  passed  through  a 
bottle  of  ether,  with  a  clamp  on  each.  Thus  pure  air  or  air  with 
ether  vapor  could  be  used  in  any  proportion.  It  was  startling  to 
see  Carrel  with  one  sweep  of  a  large  knife  open  widely  both 
thoracic  cavities,  exploring  lungs,  heart,  and  pericardium  without 
the  slightest  trouble.  There  was  no  disturbance  of  the  circulation 
nor  any  change  in  the  color  of  the  animal  so  far  as  one  could 
judge.  Carrel  was  able  then  to  handle  the  lungs  and  displace 
them  and  the  heart  freely.  He  then  severed  and  anastomosed  the 
aorta,  first  clamping  the  aorta  above  and  below  the  point  where 
he  did  the  anastomosis.  He  had  intended  originally  to  introduce 
a  piece  of  vena  cava  that  had  been  in  cold  storage  for  a  number 
of  days,  but  the  specimen  proved  not  to  be  a  good  one,  and  finally 
he  had  to  abandon  this  and  sutured  the  two  ends  of  the  aorta  to 
each  other.  The  oesophagus  was  fully  exposed  and  handled.  The 
operation  took  about  an  hour  and  a  quarter.  The  dog  at  no  time 
was  in  the  slightest  apparent  danger  of  death.  The  lungs  were 
pink,  and  whenever  it  was  deemed  necessary  a  little  more  pressure 
was  put  on  or  the  pressure  was  diminished  at  will,  and  finally 
when  the  operation  was  completed  the  lungs  were  considerably 
distended  to  displace  all  the  air  in  the  thoracic  cavity,  the  walls 
of  the  thorax  were  sutured  in  layers,  and  in  the  course  of  two 
or  three  minutes  after  the  conclusion  of  the  operation  the  tube 
was  withdrawn  and  the  dog  was  breathing  as  naturally  as  if 
an  abdominal  and  not  a  thoracic  operation  had  been  performed. 
Dr.  Keen  was  very  much  struck  at  the  time  with  the  simplicity  of 
the  operation,  with  the  possibility  of  doing  almost  any  operation 
by  means  of  this  method.  It  is  a  vast  improvement  over  the 
expensive  differential  pressure  chambers.  The  usefulness  of  this 
apparatus  will  be  broadened  very  much. 

Dr.  Charles  H.  Frazier  said  that  he  had  recently  witnessed 


Fig.  I. 


(iiani   apiicnilix  vermil'orniis. 
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a  demonstration  of  this  apparatus  by  Dr.  Elsberg  and  he  had  been 
impressed  with  its  effectiveness  and  the  apparent  freedom  from 
risk.  The  operation,  an  appendectomy,  was  being  performed  by 
Dr.  Elsberg's  assistant.  Dr.  Elsberg  gave  his  attention  wholly 
to  the  apparatus  which  worked  perfectly,  and  while  it  appears 
rather  complicated,  one  should  readily  master  its  mechanism. 
It  will  replace  general  anaesthesia  by  the  ether  drop  method  in  a 
number  of  instances,  particularly  in  thoracic  operations,  in  all 
operations  in  which  the  patient  is  in  the  prone  position  (face 
down)  as  well  as  in  those  about  the  buccal  cavity  where  there 
is  always  danger  of  the  possibility  of  the  inhalation  of  blood  with 
inhalation  anaesthesia.  Dr.  Elsberg  has  shown  by  experiment 
that  the  force  of  the  outgoing  air  is  sufficient  to  prevent  particles 
of  blood,  or  as  he  used  in  his  experiments  lampblack,  entering  the 
trachea  or  bronchi.  This  is  a  very  practical  consideration  and 
should  not  be  lost  sight  of. 

GIANT  APPENDIX. 

Dr.  John  A.  Jopson  showed  a  giant  appendix  vermiformis. 
The  patient  from  whom  he  had  removed  it  was  a  woman  about 
fifty-eight  years  of  age,  exhibiting  the  symptoms  of  acute  ap- 
pendicitis, and  who  was  operated  upon  the  fourth  day  after  the 
onset.  The  appendix  was  retrocsecal,  pointing  upward  and  adher- 
ent to  the  posterior  surface  of  the  caecum  and  colon,  and  from 
its  peculiar  shape,  size,  and  color,  not  easily  recognized.  It  was 
separated  from  its  attachment  to  the  posterior  wall  of  the 
caecum,  and  when  turned  downward  appeared  as  a  large  pouch 
communicating  with  the  extremity  of  the  ciecum,  which  was 
rather  short.  It  lacked  a  mesentery,  was  white  in  color,  and 
apparently  undergoing  necrosis,  a  sharp  line  of  demarcation  be- 
ing present  at  its  base.  The  base  was  crushed,  ligated,  divided, 
and  the  broad  stump  inverted  by  interrupted  sutures.  A  drain 
was  left  in  the  wound  to  guard  against  leakage,  but  none  oc- 
curred, and  the  patient,  who  suffered  from  chronic  nephritis,  made 
a  good  recovery.  The  appendix,  which  was  quite  empty,  measured 
7.5  cm.  in  length,  by  4  cm.  in  diameter  (Fig.  i).  The  wall  was 
nearly  a  centimetre  thick  at  the  base,  and  there  were  two  points 
of  beginning  perforation  at  the  tip.  Microscopic  examination  of 
sections  was  made  by  Dr.  Speese,  who  furnished  the  following 
report :    "  Th<'  examination  does  not  reveal  anv  glandular  tissue 
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or  any  structure  which  is  suggestive  of  the  same.  To  some 
extent  the  section  resembles  tlie  normal  structure  of  the  intestine, 
in  that  some  lymphoid  tissue  is  present  and  arrangements  sug- 
gestive of  the  normal  coats  of  the  intestine.  The  outline  of  these 
areas  is,  however,  greatly  distorted,  and  the  muscle  tissue  sepa- 
rated by  granulation  tissue,  dense  in  structure  and  apparently  of 
long  standing.  There  is  an  organized  exudate  or  what  appears 
to  be  the  serosa,  and  throughout  the  appendix  blood-vessels  are 
distended  and  leucocytic  infiltration  points  to  an  acute  exacer- 
bation. It  is  noteworthy  that  many  eosinophilic  leucocytes  are 
present  in  tht  tissues.  The  examination  discloses  a  process 
which  resembles  the  lesions  of  acute  and  chronic  interstitial 
appendicitis." 

The  appendix  in  this  case  would  seem  to  be  a  reversion  to 
a  primitive  type,  in  which  the  dififerentiation  between  the  caecum 
and  appendix  was  much  behind  that  normally  observed  in  the 
human  subject.  It  was  interesting  to  compare  it  with  those 
observed  in  some  of  the  lower  animals,  as  figured  in  Huntingdon's 
diagrams,  reproduced  with  additional  drawings  in  Kelly  and 
Hurdon's  work.  In  their  shape  and  proportions  the  caecum  and 
appendix  in  this  case  resembled  somewhat  those  normally  present 
in  the  aard-wolf,  the  harbor  seal,  the  collared  peccary,  and  the 
American  tapir. 

THE   SURGICAL  CLINIC  OF  THE   PROTESTANT  EPISCOPAL 

HOSPITAL. 

Dr.  Cn.\RLES  H.  Frazier  read  a  paper  with  the  above  title, 

for  which  see  page  554. 
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SPLINTING  SKIN  GRAFTS  AND  GRANULATING  SUR- 
FACES. 

Editor  Annals  of  Surgery, 

Dear  Sir:  Supplea-.enting  the  paper  by  Dr.  John  S.  Davis 
in  the  March,  1909,  issue  of  the  Annals  of  Surgery,  I  may  say 
that  since  October,  1906,  it  has  been  my  practice  to  dress  burns, 
ulcers,  bhsters,  and  skin  grafts  with  a  protective  made  by  dipping 
Brussels  net  into  a  mixture  which  renders  it  non-absorbent.  This 
allows  any  ordinary  dressing  to  be  used,  as  all  discharge 
escapes  through  the  openings  of  the  mesh  into  the  outer  dress- 
ings, and  the  net  itself  adheres  neither  to  the  wound  surface  nor 
to  the  dressings. 

The  first  mesh  I  used  was  made  by  dipping  the  net  into  a 
xylol  solution  of  crown  dental  rubber,  but  during  the  past  two 
years  I  have  used  a  mixture  of  white  wax,  laundry  paraffin,  and 
turpentine.  This  is  equally  efficient  and  infinitely  cheaper,  does 
not  deteriorate,  and  can  be  prepared  with  much  less  trouble. 

An  average  formula  is  as  follows:  white  wax,  two  ounces; 
laundry  paraffin,  four  ounces ;  turpentine,  two  ounces.  Melt  the 
wax  and  paraffin  together,  then  add  the  turpentine,  and  bring 
slowly  to  a  boil,  now  dip  the  Brussels  net  (previously  sterilized) 
into  the  boiling  mixture,  for  if  the  net  is  dipped  when  the  mixture 
is  not  boiling  films  of  wax  form  across  the  openings.  Place  in 
a  solution  of  mercury  bichloride  i  :ioo  until  required  for  use. 
Before  using  wash  with  sterile  saline  solution  (warm  but  not 
hot). 

Simple  as  the  material  is.  it  saves  an  immense  a'tiount  of  suf- 
fering for  the  pnticnt  and  time  for  the  dresser.  Mesh  of  dif- 
ferent sizes  will  be  required  for  different  cases,  and  the  propor- 
tions of  the  ingredients  may  be  altered  for  different  conditions. 

H.  H.  Sinclair.  M.D..  CM., 
August,  191 1.  Walkerton,  Ont. 
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OPEN  TREATMENT  OF  FRACTURES. 
Editor  Annals  of  Surgery: 

In  the  Annals  of  September,  191 1,  on  page  407,  there  is 
attributed  to  me  a  statement  in  a  discussion  of  Dr.  Edward 
Martin's  paper  on  "The  Open  Treatment  of  Fractures,"  read  at 
the  meeting  of  the  American  Surgical  Association,  which  con- 
veys an  erroneous  impression.  I  am  made  to  say,  "Equally  good 
results  can  be  obtained  by  the  ordinary  old-fashioned  pulleys 
with  Buck's  extension." 

I  said  that,  instead  of  using  a  one  hundred  pound  weight  for 
reducing  the  opened  fracture,  as  suggested  by  Dr.  Martin : 
"Equally  good  results  (in  overcoming  the  over-riding  before 
applying  the  plate  and  screws)  can  be  obtained  by  the  ordinary 
old-fashioned  compound  pulleys,  attached  to  the  limb  with  Buck's 
extension  apparatus." 

I  at  the  same  time  reported  a  case,  wherein  I  had  used  this 
method,  because  the  ordinary  Buck's  extension  method  with 
pulley  at  the  foot  of  the  bed  was  valueless.  The  fracture  was 
such  as  required  me  to  open  and  use  plates  and  screws. 

Any  practical  surgeon  will  at  once  see  the  dissimilar  signifi- 
cance of  these  two  similar  sentences.  The  first  is  untrue,  the 
second  is  true,  in  my  opinion. 

Yours  truly, 

John  B.  Roberts. 
313  S.  17th  St..  Philadelphia,  Pa. 
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ACUTE   HEMATOGENOUS   INFECTION   OF   THE 

KIDNEY. 

BY   FREDERIC  J.   COTTON,  M.D., 

OF    BOSTON,     MASS. 

That  the  kidney  may  become  infected  by  way  of  the 
blood  stream  is  a  fact  long  known,  but  it  remained  for 
Brewer  ^  to  bring  to  our  attention  a  curious  class  of  cases  in 
which  the  hematogenous  kidney  infection  does  not  imply  a 
general  pyccmic  process,  and  to  show  that  in  certain  of  these 
infarcted  infected  kidneys  there  was  no  other  gross  septic 
lesion,  and  that  the  affected  kidney  was  within  reach  of 
effective  surgical  attack. 

With  the  appearance  of  his  article,  seven  years  ago,  the 
infarcted  sei)tic  kidney  -  resigned  its  pathological  position  as  an 
exhibit,  and  "  went  surgical." 

A  new  symptom  complex,  representing  a  definite  lesion, 
open  to  attack,  was  presented  to  the  surgeons. 

I  fear  we  have  not  taken  full  advantage  of  our  oppor- 
tunity. In  1908  Cobb  i^resented  an  excellent  series  of  eight 
cases,  operated  on  at  tha  Massachusetts  General  Hospital  by 


'  G.  E.  Brewer:   Annals  of  Surgeky,  1904,  xl,  loio. 

■With  all  respect  for  Brewer,  it  seems  to  me  that  his  "acute 
hnfmatoRenoTis  infcrtion"  is  a  rather  formidnhle  title  for  daily  use. 
May  T  suggest  septic  infarcted,  or  infected  infarcted,  kiilney  is  a  handier 
handle? 
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himself  and  by  certain  of  his  colleagues,  and  reviewed  the 
previous  published  data,^  but  since  then  the  reports  have  been 
few  and  scattering.  If  we  may  judge  by  the  published  data 
of  demonstrated  cases  in  the  hands  of  a  few  men.  these  cases 
cannot  be  very  unusual.*  They  must  have  occurred  in  the 
practice  of  all  of  us.  I  confess  that  I  have  recognized  no 
cases  previous  to  those  here  reported,  but  as  I  look  back  I 
have  an  uneasy  suspicion  (amounting  almost  to  a  certainty 
in  one  case  that  went  on  to  the  formation  of  a  perinephritic 
abscess)  that  T  have  seen  such  cases  before,  and  have  failed 
to  recognize  them. 

Believing  that  I  am  not  alone  in  this  matter.  T  present  the 
two  cases  here  reported,  intrinsically  not  especially  notable 
except  perhaps  for  the  happy  outcome. 

They  are  presented  for  three  reasons: 

I.  All  such  cases  should  be  reported  until  all  surgeons 
are  on  the  lookout  for  them. 

2  These  cases  suggest  a  connection  between  kidney  pro- 
lapse and  the  choice  (if  we  may  so  phrase  it)  of  the  localiza- 
tion of  the  lesion,  that  seems  not  to  have  been  noted 
previously. 

3.  They  are  examples  of  what  may  be  done  by  conserz'a- 
th'c  operation  if  cases  are  operated  on  early  enough. 

C.\st;  I. — Airs.  \i.  L.,  age  tliirty-nine  years,  married,  multipara, 
entered  Nov.  9,  1910,  sent  to  the  hospital  by  Dr.  J.  j.  I'iizpatrick 
of  Charicstoun,  Mass.,  who  writes  that  he  saw  her  Nov.  5, 
1910.  She  then  gave  a  history  of  an  injury  to  her  riglit  side 
two  years  ago.  the  result  of  a  fall,  at  a  time  when  she  was  six 
months  prcci^innt.  'J'hcrc  was  no  obvious  interference  with  the 
following  childbirth. 

When  he  first  saw  her,  she  complained  of  irritation  of  the 
bladder  and  of  pain  in  the  lower  abdomen  and  about  the  urethra. 

Nov.  8,  she  comjjlnined  of  pain,  and  examination  showed 
tenderness  below  the  edge  of  the  liver  and  over  the  right  kidney. 

*  Farrar    Cobb:     Annals   of    Surgery,    1908,    xlviii.   680. 
'Brewer,  in  his  second  article  (Surgery,  Gynaecology,  and  Obstetrics, 
1906,  ii,  485).  was  able  to  cite  13  cases,  personally  observed. 
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and  there  was  complaint  of  pain  also  in  the  back,  about  the 
kidney. 

Nov.  9,  at  6  P.M.,  her  temperature  rose  to  103°  F.,  the 
pulse  to  100,  and  she  complained  of  chilliness  and  sweating, 
and  showed  marked  soreness  in  the  right  flank.  The  urine 
showed  a  specific  gravity  of  1018,  and  albumin  was  present. 
There  was  diarrhoea  with  moderate  vomiting. 

Dr.  Fitzpatrick  referred  her  to  the  City  Hospital  with  a 
diagnosis  of  acute  nephritis,  and  she  came  to  me  with  the  admit- 
ting physician's  diagnosis  of  appendicitis. 

I  saw  her  as  an  "  emergency  case  "  in  the  evening  of  Nov.  9, 
19 10.  Physical  examination  was  negative,  except  for  moderate 
spasm  of  the  abdomen  as  a  whole,  and  tenderness  over  the  right 
iliac  region  and  in  the  right  loin  (costovertebral).  The  tender- 
ness was  most  obvious  over  the  appendix  region,  and  the  tender- 
ness behind  was  not  m.ore  than  one  often  finds  with  a  high 
appendix.     The  temperature  was  103°,  the  pulse  120. 

Vaginal  examination  showed  nothing  significant.  There  was 
a  decided  trace  of  albumin  in  the  urine. 

At  the  time  I  was  not  able  to  exclude  an  appendicitis,  and 
consequently  the  first  incision  was  made  in  front.  Nothing 
abnormal  was  found  save  that  the  right  kidney,  obviously  pro- 
lapsed, seemed  larger  than  normal.  The  patient  was  turned 
over,  and  the  conventional  posterior  kidney  incision  was  made, 
and  the  kidney  brought  into  view.  Several  whitish  patches 
appeared,  conspicuous  against  the  background  of  a  purple,  con- 
gested, enlarged  kidney.  The  capsule  was  split  and  reflected 
to  either  side,  and  a  number  of  whitish  areas  stood  out,  dull 
white,  outlined  in  purplish-black  against  a  purple  kidney.  There 
was  no  pus.  The  white  areas  were  obviously  of  embolic  origin. 
The  capsule  was  freely  rolled  back,  and  the  infarcts  cut  into 
freely. 

There  seemed  no  reason  for  sacrificing  the  kidney,  or  for 
cutting  deeper. 

The  rolled-back  capsule  was  caught  up  (Edebohls's  technic) 
and  sutured  to  the  muscle  layers.  A  "  cigarette  "  drain  was 
left  in. 

There  wns  no  post-operative  shock  or  other  trouble,  and 
four  days  later  the  records  showed  a  temperature  nlre.Tlv  fallen 
to  normal,  with  a  pulse  of  86.  The  drain  was  still  in.  but  tJiere 
was  no  pus.     The  urine  showed  no  albumin. 
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The  drainage  was  removed  on  tlic  ninth  day.  At  no  time 
was  tliere  any  pus  discharge. 

Eleven  days  after  operation  the  patient  was  "  up  and  about," 
and  the  wound  had  healed  sohdly. 

At  this  time  the  urine  was  of  high  color,  slightly  cloudy, 
specific  gravity  1020,  acid,  very  slight  trace  of  albumin,  no 
sugar.  The  sediment  showed  one  coarse  granular  cast,  some 
fine  granular  casts,  some  hyaline  casts,  epithelial  cells  (squamous 
only),  and  a   few  "compound  granule  cells." 

The  patient  was  discharged  fourteen  days  after  operation  in 
good  condition. 

December  11,  1910.  she  entered  the  hospital  on  the  gynae- 
cological service  to  be  treated  for  an  incomplete  spontaneous 
abortion.  No  note  is  made  on  the  records  of  the  service  of  any 
urinary  complaint  or  renal  complication,  and  no  urine  examina- 
tion is  recorded. 

I  did  not  see  her  again  until  February  14,  1911.  At  this 
time  she  had  a  fistulous  track  in  the  wound,  which  she  said 
had  developed  in  December.  This  later  cleared  up  without  any 
operation.  At  this  time  the  urine  showed  no  trace  of  albumin, 
and  the  sediment  showed  no  renal  elements.  The  kidney  was 
firmly  anchored,  and  was  not  abnormally  tender.  August  4. 
19TT.  she  reported  in  writing  that  she  was  well  and  in  good 
condition. 

Case  IT. — Mrs.  N.  M..  age  thirty-four  years,  widow;  multi- 
para ;  previous  health  fair,  though  she  had  been  overworked. 
For  about  three  weeks  previous  to  admission  to  the  hospital  she 
had  been  feeling  "  out  of  sorts."  though  up  to  a  week  before 
admission  she  had  no  definite  sympto'Tis. 

During  the  week  previous  to  her  entrnnce  to  the  bo'^n'tTl  she 
had  been  "miserable,"  with  abdomiml  pain  (not  sbarplv  local- 
ized) and  she  had  a  good  deal  of  nausea.  For  two  dnys  she 
had  had  sharp  pain  in  the  right  lower  quadrant  of  the  abdomen, 
with  vomiting,  and  had  been  unable  to  work. 

The  day  before  she  entered  the  bospitnl  .she  vomited  re- 
peatedly, sufTered  from  general  abdominal  pnin  and  tenderness, 
and  had  to  have  recourse  to  injections  to  move  the  bowels. 

Her  physician.  Dr.  T.  P.  Fitzeernld.  of  Piriq^bton.  Mass.. 
sent  her  to  the  Boston  City  Ho^p-tal  on  December  ?^.  toto, 
•n  which  date  I  first  saw  her.     She  then  showed  some  tender- 
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ness  of  the  abdomen,  with  involuntary  spasm  of  the  muscles  of 
the  right  lower  quadrant.  Deep  palpation  with  both  hands 
showed  a  mass,  obviously  the  enlarged  and  prolapsed  right 
kidney,  which  was  abnormally  sensitive  to  pressure. 

At  this  time  the  temperature  was  99.8",  the  pulse  was  90. 
The  white  blood  count  showed  12,000. 

The  urine  was  turbid,  of  acid  reaction.  Albumin  was  present 
to  a  total  between  0.125  and  0.25  per  cent.  There  was  no 
sugar  present.    No  casts  were  found. 

On  December  10  the  temperature  was  registered  98.8°,  the 
white  count  10,000.  Nevertheless  the  pain  persisted,  rather 
more  locahzed  toward  the  right  groin.  My  examination  on  this 
date  showed  w^ell-marked  tenderness  of  the  right  lower  quad- 
rant of  the  abdomen.  The  costovertebral  tenderness  in  this 
case  was  present,  but  was  not  very  well  marked. 

All  things  considered,  however,  it  seemed  clear  that  we 
were  dealing  with  a  renal,  not  with  an  intraperitoneal,  con- 
dition, and  when  an  operation  was  decided  on  (^December  10) 
the  loin  incision  was  used. 

The  kidney  was  readily  found,  but  was  found  in  a  position 
of  well-defined  prolapse.  It  was  brought  out  into  the  wound, 
and  showed  greatly  increased  intracapsular  tension.  There  were 
mottled  whitish  areas  at  the  lower  pole,  but  no  clean-cut  in- 
farcted  patches.  The  kidney  was  c}anotic,  swollen,  and  was 
markedly  prolapsed.  The  capsule  was  split,  was  rolled  back, 
and  was  sutured  to  the  muscles  as  in  the  previous  case, 

December  22  (the  twelfth  day),  the  temperature  and  pulse 
had  fallen  to  normal  and  no  albumin  was  present  in  the  urine. 
No  pain.  Wound  healed  solidly.  "  Up  and  about  "  for  the 
past  four  days.     Discharged  from  the  hospital. 

The  urine  in  this  case  showed  after  the  operation :  specific 
gravity,  1025;  alhiniihi,  a  trace;  red  blood-cells,  leucocytes, 
squamous  cells,  small  round  epithelial  cells.  Apparently  not  as 
many  pus-cells  as  before  the  operation.    Albumin  less  in  amount, 

A  few  days  later,  the  analysis  showed  a  specific  gravity  of 
1020.  a  trace  of  albumin,  leucocytes,  small  ami  lar-^e  round 
cells,  cjuadratc  and  s(|iianious  ci-lls. 

December  16,  1910:  The  mine  was  of  a  specific  i^rivitv  oi 
1017,  acid,  with  no  alhninin  or  sugar,  with  very  few  leucoc\tes. 
and  very  few  squamous  cells. 


^2  FREDERIC  J.  COTTON. 

December  27:  The  wound  was  solidly  healed.  There  was 
no  pain,  though  the  patient  had  been  up  and  about  for  several 
days. 

On  March  i,  191 1,  this  patient  was  seen  in  my  office  (in 
response  to  a  letter  of  inquiry),  and  was  found  at  this  time  in 
excellent  condition.  There  had  been  no  pain.  There  was  no 
tenderness.  The  kidney  was  palpable  in  the  position  in  which 
it  had  been  moored,  and  was  not  abnormally  sensitive  to  touch. 
A  specimen  of  urine  obtained  was  clear,  of  1020  gravity,  and 
without  a  trace  of  albumin.  Her  general  health  was  improved 
and  nught  be  described  as  fair,  though  still  showing  under- 
nutrition. 

Since  the  body  of  this  article  was  written,  I  have  chanced 
to  observe  a  case  that  may  be  of  value  by  way  of  contrast, 
a  case  of  ha;niatogcnous  infection  associated  with  a  frank  and 
fatal  pyaemia. 

Case  111. — M.  O'N.,  female,  aged  twenty-four  years,  married, 
previously  healthy,  was  admitted  to  the  Boston  City  Hospital 
r^Iarch  20,  191 1,  under  the  diagnosis  of  gall-stones.  She  had 
been  well  until  four  days  previous,  when  she  began  to  menstru- 
ate, and  (contrary  to  her  custom)  began  to  vomit  and  to  have 
severe  pains  in  the  abdomen  just  below  the  ribs.  The  pain  and 
vomiting  persisted ;  on  the  second  day  she  began  to  be  jaundiced. 

On  the  fourth  day  she  entered  the  hospital,  very  sick,  show- 
ing a  slight  jaundice,  marked  right  hypogastric  and  costo- 
vertebral tenderness,  and  a  slic^ht  systolic  murmur  over  the 
heart. 

Investigation  showctl,  apart  from  the  mentioned  findings,  a 
red  count  of  2,064,000  with  a  white  count  of  47,000.  At  this 
time  she  showed  slight  mental  "foggincss."  The  urine  showed 
albumin  and  few  casts,  nothing  else. 

Two  days  later  the  jaundice  was  less,  the  kidney  tenderness 
was  less,  but  the  .septic  temperature  and  the  septic  anremia 
persisted,  and  all  means  employed  to  check  a  hiccough  which 
had  developed  had  failed. 

March  24,  the  local  .symptoms  were  less,  the  kidney  evidently 
smaller  and  less  obviously  tender,  but  her  condition  in  general 
was  not  improved. 
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March  2'] :  Local  signs  less,  but  condition  worse.  Hiccough 
severe ;   vomiting  occasional,  but  cannot  be  checked. 

For  24  hours,  more  or  less,  she  had  been  failing.  At  4.30 
P.M.  she  suddenly  grew  worse,  and  died  within  a  few  minutes 
in  such  fashion  as  suggested  a  terminal  pulmonary  embolism. 
No  autopsy  could  be  obtained. 

This  case  showed  a  general  sepsis.  Dr.  Libby  (who  ex- 
amined her  in  consultation  with  me)  found  endocarditis,  peri- 
carditis, and  a  probable  central  pneumonia,  beside  the  kidney 
lesion. 

The  case  is  brought  up  simply  for  contrast :  it  was  a  case 
of  general  sepsis  with  a  kidney  lesion  apparently  unilateral,  but, 
owing  to  the  generalized  septic  process,  entirely  beyond  surgical 
reach. 

The  first  case  calls  for  little  comment.  It  is  typical  for 
an  early  case  of  the  type  originally  described,  except  for  the 
complication  of  the  floating  kidney. 

In  the  second  case  it  may  fairly  be  objected  that  no 
definite  infarcts  were  found.  Nevertheless,  a  septic  infection 
of  central  origin  seems  clear  from  the  clinical  picture  of 
sepsis  presented,  promptly  and  permanently  relieved  by  relief 
of  the  extreme  congestion  found  at  operation.  Engorge- 
ment alone  will  not  account  for  the  septic  picture. 

Whether  such  a  case  is  a  pure  diffuse  infection,  or  whether 
if  left  longer  it  would  show  localized  infarctions,  I  do  not 
know. 

It  is  of  interest  that  both  cases  were  in  "floating"  kid- 
neys, considerably  displaced.  In  all  the  series  so  far  recorded 
there  is  noted  a  preponderance  of  females  over  males,  of 
multiparc'c  over  nulliparae,  of  infections  of  the  right  as 
against  the  left  side. 

No  one  seems  to  have  noted,  however,  that  all  these  differ- 
ences coincide  exactly  with  the  conditions  predisposing  to 
displaccuicnt  of  the  kidney. 

My  cases  both  showed  dofinitc  displacement  of  the  in- 
fected (right)  kichiey — how  many  previous  cases  slioweil  the 
same  condition  is  a  question  not   to  be  answered    from   tiie 
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records.     It  is  at  least  a  striking  coincidence,   and  perhaps 
more  than  that. 

May  there  not  be  an  explanation  here  of  the  point  that 
has  puzzled  all  the  writers  on  this  subject,  namely,  why  the 
kidney  (and  the  kidney  only)  should  be  the  picked  site  of 
localization  for  an  infection  that  must  primarily  have  been 
a  general  blood  infection? 

If  I  am  right  in  this  sunnise,  then  the  operation  done  in 
these  two  instances  represents  an  improvement  in  technic 
(in  the  earlier  cases  at  least),  for  it  must  not  only  relieve 
tension  and  provide  drainage,  but  must  also  relieve  the 
abnormal  position  which  is  a  cause  of  poor  circulation  and 
of  abnormal  intracapsular  tension. 

The  recorded  series  of  cases  is  too  short  to  warrant  any 
very  positive  conclusions,  but  it  does  seem  undesirable  to 
sacrifice  a  kidney  because  part  of  its  substance  is  gone,  if  we 
can  by  any  safe  means  save  the  rest  of  it. 

In  the  later  and  severer  cases  the  kidney  may  be  past 
saving.  In  the  earlier  and  simpler,  and  in  the  doubtful  cases, 
it  seems  to  me  worth  while  to  try  and  save  what  we  can. 
Nephrectomy  is  easy  and  can  be  done  later,  if  need  be. 

May  it  not  be  wise,  in  the  doubtful  cases  at  least,  to  try 
the  measures  of  wide  decapsulation,  suspension,  and  drainage, 
that  worked  out  so  fortunately  in  the  two  instances  here 
noted? 
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KIDNEY.* 
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OF    NEW    YORK. 

The  large  variety  of  renal  tumors  \Yhich  have  been  his- 
tologically differentiated  is  evidenced  in  Kiister's  classifica- 
tion. Including  those  of  the  kidney  proper,  the  capsule,  and 
the  adrenal,  twenty-six  distinct  types  are  mentioned.  Among 
these,  malignant  papillary  adenoma  is  of  sufficient  rarity  to 
justify  the  presentation  of  this  patient  and  kidney  specimen. 

In  a  series  of  529  cases  of  renal  tumors,  Albarran  and 
Imbert  found  only  thirteen  malignant  adenomata.  Eisenstaedt, 
after  a  careful  search  of  the  literature,  found  one  absolutely 
proven  case,  that  of  Sudeck  in  1892,  in  addition  to  the  one 
reported  by  him. 

The  history  of  the  case  which  I  desire  to  report  is  as 
follows : 

The  patient,  a  carpenter,  forty-three  years  of  age,  appeared  at 
my  clinic  March  9,  191 1. 

On  December  i,  1910,  while  lifting  a  heavy  weight,  he  was 
seized  with  severe  pain  in  the  left  inguinal  region,  which  radi- 
ated to  the  left  lumbar  region.  A  desire  to  urinate  was  present, 
and  upon  voiding,  blood  in  large  amount  was  noticed.  For  one 
week  he  was  confined  to  his  bed.  During  this  time,  the  pain 
continued,  he  vomited  frequently,  and  the  haematuria  slowly 
disappeared.  At  the  end  of  the  week,  all  symptoms  had  cleared 
up,  and  one  week  later  he  went  back  to  work. 

He  was  then  without  symptoms  until  February  i.  191 1.  when, 
on  lifting  a  heavy  weight,  the  symptoms  returned.  During  this 
attack,  several  finger-like  clots  of  blood  were  voided.  The  passing 
of  the  clots  caused  severe  tenesmus.  The  duration  of  the 
attack  was  six  days. 
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When  he  appeared  at  the  clinic,  he  had  had  no  symptoms  for 
four  weeks,  with  the  exception  of  an  occasional  sensation  of 
weakness  in  the  left  lumbar  region.  His  past  history  was  nega- 
tive, except  for  some  irregular  gastro-intcstinal  symptoms  ex- 
tending over  a  period  of  years,  such  as  flatulence,  sense  of  weight 
in  epigastrium,  and  constipation.  He  had  always  been  a  hard 
working  man,  and  did  not  remember  ever  having  had  serious 
illness.     His  mother  had  died  of  some  form  of  cancer. 

Physical  Examination. — Medium  frame,  fairly  well  nour- 
ished, skin  and  mucous  membrane  good  color,  no  adenopathy, 
chest  normal,  abdomen  negative,  kidneys  not  palpable.  Rectal 
examination  negative.  Cystoscopy  showed  a  normal  bladder, 
prostate,  and  ureteral  orifices.  Ureteral  catheterization  collected 
normal  urine  from  either  kidney.  Radiographic  examination  of 
kidneys  did  not  aid  diagnosis. 

In  view  of  these  negative  findings,  the  patient  was  sent  home 
to  be  observed  by  his  family  physician.  On  March  i8,  a  re- 
currence of  the  haematuria  took  place  lasting  two  days.  He  was 
admitted  to  the  hospital  on  March  21,  and  upon  the  following 
day,  left  nephrectomy  was  performed  through  a  vertical  lumbar 
incision.  There  were  many  adhesions  about  the  upper  lobe  of 
the  kidney.    The  wound  was  closed  about  a  rubber  tissue  drain. 

Convalescence  from  the  operation  was  uneventful ;  the  drain 
was  removed  at  the  end  of  48  hours  ;  the  wound  healed  by  first 
intention.  He  was  out  of  bed  at  the  end  of  a  week,  and  left  the 
hospital  on  April  3. 

Pathological  Examination. — Specimen:  Kidney  examined  after  fixa- 
tion in  formalin  and  opened  by  a  longitudinal  median  section.  At  one 
pole  there  is  a  pjlobular  cystic  cavity  wliosc  wall,  in  the  hardened  state, 
has  a  yellowish  color,  being  thin  over  that  portion  of  its  extent  which 
projects  beyond  the  kidney  parenchyma.  The  exposed  portion  of  the 
wall  of  the  cavity  measures  between  2  to  3  mm.  in  thu-Kness,  and  the 
cavity  is  filled  with  yellowish  granular  material.  Where  the  cyst  is 
imbedded  in  the  kidney  substance,  a  soft,  friable,  narrow  layer  of  gray- 
ish tissue  separates  it  from  the  pelvis  which  is  dilated  at  that  point 
(Figs.  I  and  2). 

Section  A:  Sections,  including  that  portion  of  the  wall  of  the  cyst 
which  is  imbedded  in  the  parenchyma  of  the  kidney,  present  the  fol- 
lowing picture:  The  cyst  wall  is  made  up  of  a  zone  of  connective  tissue 
with  numerous  areas  of  lime  deposit.  The  kidney  parenchyma  is  bounded 
by  this  layer,  except  at  one  point  where  there  is  a  tumor  tissue  just 
outside   of   the   cyst    wall,    between    the    kidney    tissue    and    the    fibrous 


Fig.  I. 


Malignant  papillary  adenoma  of  kidney. 
Fig.  3. 
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1..IW  iK.w.r  ■iiiiTuphotoKrui.h  of  Section  A,  showinKiv^rinal  kiiliif  y  uiul 
cyst  wull  with  tumor  tissue  (>et\vet-n. 
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l-o\v  i«o\vtT  microphotosraph  of  lunior  tissue. 


HiKli  iHiwir  miriipli<it..Kr.ii'li  ol  I  umi)r  tissue. 
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membrane  just  described.  Attached  to  and  partly  separated  from  the 
inner  aspect  of  the  cyst  wall  is  some  necrotic  material,  including  slits 
that  doubtless  were  filled  with  cholesterin  crystals.  These  crystals  must 
have  been  imbedded  in  a  degenerate  cyst  content,  the  nature  of  which 
cannot  be  definitely  ascertained,  but  which  probably  represents  broken 
down  tumor  tissue,  in  view  of  the  fact  that  the  shadows  of  cells  can 
be  distinguished.  At  a  point  corresponding  to  those  areas  of  the  gross 
specimen  which  presented  the  yellowish  material  previously  mentioned, 
there  is  a  layer  of  papillary  adenoma  in  which  the  proliferative  phe- 
nomena, multiplication  of  cells,  and  formation  of  solid  nests  are  sufficiently 
well   marked   to   warrant   a    diagnosis   of   malignant   adenoma.     For  the 


Fig.  2. 


Diagram  showing  locations  of  sections  examined  microscopically. 


most  part  in  this  area  there  are  slender,  tuft-like  outgrowths,  covered 
with  cuboidal  and  polygcnal  cells,  communicating  and  fusing  with  solid 
masses  in  a  manner  characteristic  of  those  adenomata  that  show  a 
transition  into  a  medullary  type.  In  the  area  outside  of  the  cyst  and 
next  to  the  kidney  parenchyma  there  is  a  similar  papillary  tumor.  The 
kidney  tissue  itself  at  this  point  shows  marked  atrophy,  foci  of  round- 
celled  iiifiltration,  and  degeneration  of  glomeruli   (Figs.  3,  4  and  5). 

Section  B :  Another  section  taken  from  the  border  of  the  cyst  shows 
only  a  minute  area  of  papillary  tumor  in  the  fibrous  wall  itself. 

Section  C:  Sections  made  from  the  soft  tissue  just  outside  of  the 
cyst  wall  show  papillary  adenoma  undergoing  marked  degeneration. 
In  this  specimen  where  the  papillary  outgrowths  are  not  so  crowded  the 
cells  take  on  a  high  cylindrical  form. 
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Section  D:  A  piece  of  the  wall  of  the  pelvis  of  the  kidney  shows 
moderate  thickening,  due  in  part  to  a  submucous  inflammatory  process 
and  oedema. 

Diagnosis. — Cystic  tumor  of  the  kidney,  in  the  wall  and  outside 
of  which  is  a  papillary  malignant  adenoma.  Owing  to  the  dense  fibrous 
nature  of  the  cyst  wall,  with  its  calcareous  inclusions,  it  must  be  as- 
sumed that  the  cyst  is  the  older  lesion ;  that  it  may  originally  have  har- 
bored a  benign  papillary  adenoma  which  has  since  become  malignant  (ma- 
lignant adenoma),  and  is  invading  both  the  fibrous  tissue  wall  of  the 
cyst  and  the  parenchyma  of  the  kidney. 

Since  leaving  the  hospital  and  returning^  to  work,  there  has 
been  a  continuance  of  the  gastro-intestinal  symptoms. 

Considering  the  possibiHty  of  metasta.sis  in  the  stomach,  a 
series  of  X-ray  plates  were  made  of  the  stomach  on  May  25. 
The  findings  were  as  follows : 

Stomach  is  of  the  cowhorn  type.     Size:    Normal. 

Position :  Sh'ghtly  prolapsed,  the  greater  curvature  being  on  a 
level  with  the  umbilicus,  the  pylorus  i^^  in.  above  and  to  the 
right  of  the  umbilicus. 

Peristalsis:  Of  the  4-wave  type,  moderately  active  and  equal 
in  greater  and  lesser  curvatures,  not  interfered  with  by  ad- 
hesions or  new  growth  of  the  wall  of  the  stomach. 

The  first  portion  of  the  duodenum,  which  usually  appears  as 
a  triangular  cap.  has  more  the  appearance  of  a  brass  button  on 
a  steer's  horn  when  the  stomach  is  of  this  type.  This  triangular 
cap  or  button  is  separated  from  the  pyloric  end  of  the  stomach 
by  a  space  3/16  of  an  inch,  which  indicates  the  normal  pyloric 
sphincter. 

Dia!:;uosis. — From  a  study  of  these  plates,  one  is  justified  in 
stating  that  the  stomach  is  of  the  size,  shape,  and  position  as 
described  in  the  findings,  moderately  active,  motor  phenomena 
of  the  4-wave  type,  with  no  evidence  of  new  growth  of  or  pressing 
on  the  stomach. 

CoJiclusion. — The  malignant  papillary  adenoma  was  probably 
primary  in  the  kidney  and  localized. 


POLYP  OF  URINARY  BLADDER  IN  A  THIRTEEN 
MONTHS  OLD  CHILD, 

WITH    A   REVIEW    OF    THE   LITERATURE. 

BY  IRVIN  S.  KOLL,  M.D., 

OF  CHICAGO. 

The  rarity  of  vesical  tumors  in  young  children  makes 
the  subject  one  of  the  most  interesting  in  genito-urinary  sur- 
gery. Not  only  is  the  interest  from  a  surgical  and  clinical 
aspect,  but  also  from  the  pathological  picture,  which  is  quite 
varied.  Mandelbaum  ^  conveniently  classifies  neoplasms  of 
the  bladder  according  to  their  origin:  (i)  epithelial  tissue 
group:  papilloma,  adenoma,  carcinoma,  cysts,  polyps;  (2) 
connective-tissue  group:  fibroma,  myxoma,  sarcoma;  (3) 
muscle  tissue  group :   myoma. 

This  division  is  more  or  less  used  with  some  variation  in 
many  of  the  pathological  reports  reviewed,  covering  the  past 
twenty-eight  years  of  literature. 

In  300  cases  of  bladder  tumor  which  came  to  operation, 
Von  Frisch  -  reports  only  three  in  children — nine,  eleven  and 
thirteen  years  of  age.  All  three  of  them  were  papillomata. 
Davis's  ^  youngest  patient  was  sixteen  years  of  age,  in  thirty- 
seven  cases  operated.  Rumpel  "*  reports  a  case  of  myxofibroma 
in  a  male,  three  years  of  age,  successfully  operated,  with  no 
recurrence  at  the  end  of  six  months.  Steffen  ^  has  compiled 
thirty-one  cases,  covering  a  period  of  twenty-two  years. 
Most  of  the  specimens  were  obtained  at  autopsy.  All  of  the 
thirty-one  cases  died.  Twenty-one  were  sarcomata,  one  papil- 
loma, nine  myxoma.  Fifteen  of  the  cases  were  in  males, 
sixteen  in  females.  The  average  age  was  five  years;  the 
youngest  eleven  months  (sarcoma),  the  oldest  twelve. 

ITiisler"  cites  fourteen  cases  collected  by  Steinmetz.  from 
the  luiropean  clinics,  from  1893  to  I0<^5-  The  average  age 
was  five  and  one-half  years;   the  youngest  one  and  one-half, 
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the  oldest  twelve.  Ten  of  the  fourteen  occurred  in  males. 
Seven  of  the  tumors  were  benign,  seven  malignant.  Of  the 
benign  he  gives  the  following  mixed  classilication :  2  fibroma- 
ccdematosum,  i  hbrorhabdomyoma,  i  myxoihabdomyoma,  i 
myxoma,  i  papilloma.  The  seven  malignant  tumors  were  all 
sarcomata. 

Half  of  the  number  submitted  to  operation.  Of  these 
only  three  recovered;  one  had  a  recurrence  one  and  a  half 
years  later,  with  fatal  issue. 

Clinically,  the  manifestations  are  more  or  less  similar  in 
all  the  cases.  Two  of  Hiisler's  cases,  briefly  cited,  are  as 
follows : 

Male,  one  and  one-half  years;  normal  delivery.  When  four  montlis 
of  age  mother  on  one  occasion  noticed  a  few  drops  of  blood  at  end  of 
urination.  There  followed  a  gradually  increasing  painful  and  difficult 
urination.  An  adcma  and  swelling  of  the  external  genitals  developed ; 
then  suddenly  complete  retention,  wiih  a  rapidly  succeeding  uraemia,  and 
death.  At  autopsy  an  ccdcmatous  tumor  mass,  the  size  of  a  small  apple, 
was  found  apparently  springing  from  the  urethral  mucosa. 

The  second  case  was  a  male,  seven  years  of  age,  whose  mother, 
six  months  prior  to  his  entrance  to  hospital,  noted  that  it  took  the  child 
a  long  time  to  urinate,  and  that  the  urine  came  away  in  dribbles.  Later 
the  patient  began  complaining  of  a  sticking  pain  and  burning  when 
passing  his  water.  This  increased,  when  suddenly  there  was  complete 
retention.  Only  once  a  small  amount  of  blood  was  seen.  A  soft  rubber 
catheter  introduced  into  the  urethra  encountered  a  slight  resistance  at 
the  entrance  to  the  bladder.  Per  rectum  under  anaesthesia,  a  movable 
mass  was  palpated  in  the  fundus  of  the  bladder,  which  was  about  the 
size  of  a  plum.  Operation  was  refused.  Obstipation  developed;  sudden 
perforation  of  bladder  into  rectum.  Exitus.  Autopsy  showed  a  tumor 
of  the  size  described  obstructing  tlie  right  ureteral  orifice  and  extending 
up  into  the  fundus.     Microscopic  diagnosis  was   myxoma-papillare. 

The  writer's  case  was  sent  to  him  by  Dr.  Lester  E.  Frankcn- 
thal,  who  had  seen  the  patient  in  consultation  with  Dr.  H.  H. 
Frothingham.  The  mother  gave  the  following  history:  From 
birth,  which  was  instrumental,  the  patient,  now  thirteen  months 
old,  has  been  in  perfect  health  up  to  one  week  before  entrance 
into  Michael  Reese  Hospital.  At  this  time  the  mother  noted 
that  the  child  had  not  urinated  for  some  hours  and  was  crying, 
evidently  from  pain.  On  looking  at  his  abdomen,  she  thought 
it  appeared  distended,  and  then  sent  for  Dr.  Frothingham,  who 
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catheterized  the  patient  and  obtained  a  large  quantity  of  turbid 
urnie.  ii'or  a  short  tmie  the  cniid  unnatea  uman  quantities,  tiien 
again  there  was  complete  retention. 

Vv  hen  1  nrst  saw  tne  patient  he  was  in  great  pain,  the 
fundus  of  his  bladder  reaching  as  hign  as  his  uinuiiicus.  inere 
was  a  marked  phimosis,  with  a  very  loiig  prepuce.  Latnetenza- 
tion  yielded  3O0  c.c.  of  slightly  turbid  urme  wnich,  upon  exannna- 
tion,  showed  a  great  many  leucocytes,  no  blood  and,  culturally, 
a  pure  strain  ot  colon  bacillus.  Upon  passing  tne  catneter  a 
distinct  obstruction  was  encountered  at  the  mternal  urecnral 
orihce,  which,  however,  promptly  allowed  tne  catheter  to  pass 
into  the  bladder. 

Cystoscopic  examination  showed  only  a  slightly  inflamed 
mucosa,  no  calculi  and  no  neoplasm  was  seen.  At  no  time  was 
there  any  haematuria. 

Circumcision  and  permanent  catheter  for  forty-eight  hours 
did  not  relieve  the  retention.  At  intervals  it  was  noted  that 
the  patient  would  urinate  a  few  drops,  then  suddenly  stop,  and 
he  would  use  a  great  deal  of  abdominal  muscular  force  in  the 
vain  attempt  to  empty  his  bladder.  Rectal  examination  was 
negative.  Careful  exploration  with  a  sound  again  encountered 
the  resistance  at  the  internal  urethral  orihce.  The  diagnosis  of 
obstruction  due  either  to  some  congenital  malformation  or  a  new 
growth  was  made,  and  consent  for  an  operation  was  obtained. 

The  typical  suprapubic  incision  was  made.  When  stripping 
back  the  peritoneum  a  marked  hypertrophy  of  the  musculature 
of  the  bladder  was  very  evident,  and  the  bladder  itself  was 
about  three  times  its  normal  size.  As  soon  as  the  bladder  was 
incised  and  the  walls  retracted,  a  tumor  mass  was  seen,  about 
the  size  of  a  small  hazelnut,  lying  just  below  the  internal  urethral 
orifice  (Fig.  i).  This  was  smooth,  had  two  lobules,  and  was 
attached  by  a  pedicle,  about  2  cm.  in  lengtii,  which  sprang  from 
the  mucosa  lining  the  posterior  wall  of  the  urethral  orifice. 
This  relation  explains  how  it  was  that  the  patient  could  at  times 
pass  a  small  amount  of  urine,  then  have  a  suiUlen  stoppage — a 
t)pical  hall-valve  action.  The  connection  to  the  urethral  mucosa 
also  ex[)lains  why  the  tumor  coukl  not  be  scon  with  the  small 
cystoscope,  but  probably  would  have  been  visible  hail  it  been 
in  an  adult. 

The  growth   was  grasped   in   a  pair  of   forceps  and   twisted 
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off  its  pedicle,  this  procedure  being  considered  preferable  to 
having  any  ligature  material  lying  in  such  an  undesirable  posi- 
tion. There  was  no  bleeding  from  the  stump.  The  bladder 
was  closed  comj)letely  with  two  rows  of  running  plain  catgut. 
A  very  small  fistula  developed  on  the  fifth  day,  which  very 
promptly  closed,  the  wound  healing  by  primary  union.  Spon- 
taneous urination  took  place  immediately  following  the  operation, 
and  the  convalescence  has  been  uninterrupted. 

The  pathological  report  is  that  of  a  simple  polyp,  covered 
by  a  layer  of  stratified  squamous  epithelium,  continuous  with 
that  of  the  mucosa  of  the  urethral  orifice  and  bladder.  Magnifi- 
cation twenty  times  shows  the  outline  of  the  tumor,  with  section 
through  the  pedicle  (Fig.  2).  Magnification  103  shows  the  struc- 
ture of  the  tumor  under  a  higher  power  (Fig.  3). 
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INTRAPERITONEAL  OPERATION  FOR  EXTENSIVE 
CARCINOMA  OF  THE  BLADDER  WITH  NEW 
METHOD  OF  TREATING  THE  DIVIDED  URETER. 

BY  PAUL  M.  PILCHER,  M.D., 

OF  BROOKLYN,   NEW  YORK. 

The  following  case  came  to  our  private  hospital  for  treat- 
ment through  the  courtesy  of  Dr.  John  W.  Poole,  of  Brooklyn: 

Case  Report. — A  woman,  sixty-two  years  of  age.  Family 
and  previous  history  negative.  Her  first  intimation  that  anything 
was  wrong  was  the  appearance  of  a  small  amount  of  blood  in  the 
urine  ten  months  before  consulting  us.  This  means  that  the 
bladder  involvement  had  already  reached  some  advancement  at 
that  time.  Blood  continued  to  be  passed  in  the  urine  at  intervals, 
with  some  periods  when  no  trace  of  blood  could  be  found.  Lat- 
terly the  amount  of  blood  in  the  urine  has  greatly  increased, 
although  it  is  absent  at  times.  There  was  only  occasional  in- 
creased frequency  of  urination.  Lost  considerable  weight,  but 
still  an  obese,  thick-set  woman.  No  symptoms  referable  to  either 
kidney. 

Cystoscopy. — Right  ureter  opening  (ostium)  normal.  Right 
kidney  function  normal,  as  shown  by  the  phenolsulphonephthalein 
test  (i2  minutes). 

Left  ureter  opening  swollen  and  distorted,  and  seen  to  be 
involved  in  a  carcinomatous  growth.  The  opening  itself  was 
crater  like,  being  surrounded  by  a  raised  up  caulillower  growth. 

The  left  ureter  opening,  the  left  wall  of  the  bladder,  a  portion 
of  the  trigone,  some  of  the  anterior  wall,  and  an  area  extending 
around  the  urethral  orifice  were  seen  to  be  involved  in  the 
malignant  growth. 

A  vaginal  examination  revealed  a  distinct,  hard  mass  occupy- 
ing the  vesicovaginal  septum,  about  two  inches  in  length  by  one 
inch  in  width.  It  did  not  involve  the  vaginal  mucous  membrane. 
Every  one  will  recognize  the  extent  of  the  lesion  which  was  to  be 
dealt  with. 

Operation,   April   21,    1911,   by    the    writer,   as^i^tcd    by    Dr. 
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Lewis  S.  Pilcher  and  Dr.  James  T.  Pilclier.  Incision  from  um- 
bilicus to  symphysis;  peritoneal  cavity  opened;  1  rendclcnburg 
posture;  pcivis  emptied  of  intci-tines  and  protected  by  gauze  pads; 
bladder  widely  opened  m  the  median  line  and  growth  well  ex- 
poieu.  Using  scissors,  the  bladuer  wall  which  was  involved  was 
detached  from  the  healthy  bladder  wall  down  to  the  urethral 
opening  and  the  left  ureter  opening.  At  the  point  of  exit  of  the 
left  ureter  it  was  found  that  the  growth  was  superlicial,  having 
extended  along  the  mucuus  membrane  without  involving  the 
deeper  structures.  It  had  not  apparently  extended  into  the  lumen 
of  the  ureter.  The  mucous  membrane,  the  sub.nucous  structures, 
and  a  portion  of  the  muscular  tissue  surrounding  and  underlying 
the  left  ureter  opening  including  all  of  the  tissues  involved  in  the 
malignant  growth,  were  freed  and  dissected  up,  the  ureter  itself 
not  being  cut  across,  liy  using  traction  on  the  liap  which  had 
been  separated  it  was  found  that  the  ureter  was  loosened  from 
its  sheath  within  the  bladder  wall  and  could  easily  be  pulled  down 
through  the  bladder  wall.  In  this  particular  case  over  two  inches 
of  normal  ureter  were  drawn  through  the  bladder  wall  into  the 
interior  of  the  bladder.  The  question  of  what  should  be  done 
with  the  ureter  was  next  to  be  solved.  It  occurred  to  me  that  a 
great  deal  of  time  would  be  saved  and  danger  avoided,  if,  instead 
of  transplanting  the  ureter,  the  ureter  should  be  cut  across  in  situ, 
about  an  inch  from  its  ostium,  and  simply  be  allowed  to  slip  back 
into  place.  1  his  was  done,  the  lumen  cut  across  and  the  end  split 
up  about  one-quarter  of  an  inch  to  avoid  narrowing  the  outlet 
by  cicatricial  contraction. 

My  theory  was  this :  Having  removed  the  lower  inch  of  ureter 
and  a  portion  of  the  interior  of  the  bladiler  there  would  remain 
an  interval  of  from  one-half  to  three-quarters  of  an  inch  between 
the  cut  end  of  the  ureter  and  the  interior  of  the  bladder.  The 
bladder  musculature  having  been  injured,  and  the  bladder  being 
kept  empty  for  three  or  four  days,  would  offer  very  little  resistance 
to  the  cfllux  of  urine  from  the  ureter  along  tlie  avenue  of  least 
resistance,  the  course  of  the  ureter  through  the  bladder  wall  being 
changed  from  an  oblicjuc  one  to  a  much  shorter  and  more  direct 
one.  Experience  with  urcterovaginal,  urctero-abdominal.  and 
other  ureteral  fistulas  has  taught  that  if  we  have  an  unobstructed 
ureter,  then  a  shell  of  other  tissue  forming  a  sinus  and  then  a 
surface  lined  with  mucous  membrane,  and  no  other  outlet  for  the 


Fig.  I. 


An  extensive  «rowtli  is  shown  iiiu-r  upeninn  the  ahilDinen.  puckinK  i>tV  the  pelvii-  vis- 
cera with  Kiiii/.e  anil  freely  openini;  the  bladder  by  a  vertical  incision .  iiicludinn  the  anterior 
and  siijierior  surfaces  of  the  bladder.  It  will  be  noticed  that  the  Krowth  involves  the  left 
side  of  the  bladder,  more  superficially  the  ostium  of  the  left  ureter  opening  and  the  first 
portion  of  the  urethra.  This  j-rowth  also  involves  the  vaginal  septum,  but  not  the  mucous 
membrane  of  the  vagina. 


Fu-..  J. 


FU.  »  shows  the  area  of  the  bladder  which  was  removed  at  operation  inc.udinR  the 
entire  KHJWth.  most  of  the  left  lateral  portion  and  inferior  portion  of  the  V)la<l<lcr.  the  lett 
ureter  opening  and  a  portion  of  the  urethra.  The  area  above  the  left  ureter  openmK  has 
been  dissected  up.  Here  the  Kmwth  was  superficial  In  raising  up  this  portion  of  the 
bladder  wall.  includinR  the  openinw  of  the  left  ureter,  it  was  noticed  that  the  ureter  itse^t 
was  pulle.1  throuKh  the  bladder  wall,  an-l  alio.il  two  inches  <.|  the  lower  end  of  the  ureter 
exten<ie<l  into  the  wound,  free  trom  carcinoma.  Instead  of  I  ransp.antmn  the  ureter,  it  was 
cut  across  as  indicate!  inthedrawinK  by  a  transverse  and  vert  ica  line  alxnit  an  >nch  from 
its  ostium,  an.l  thesevere<l  en.I  of  the  ureter  was  allowe-i  to  slip  '?-''<^k  into  place,  aftw  the 
end  had  been  slit  up  alnjut  one-quarter  of  an  inch  to  avoi.l  narrowinR  of  the  outlet.  1  here 
remaine.1  then  an  interval  of  one-half  inch  between  the  cut  en.I  "t  .!,..<, r.t.r  .ind  the  interior 
of  the  bladder,  and  a  ureterovesical  fistula  was  establishe«l. 
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urine  from  the  ureter,  the  establishment  of  a  fistula  along  this 
avenue  is  absolutely  certain.  I  made  use  of  this  knowledge  in 
the  present  case  and  intentionally  formed  an  ureterovesical  fistula. 

After  all  the  cancerous  tissue  had  been  removed,  including 
much  of  the  surrounding  tissues  beneath  the  symphysis,  a  portion 
of  the  anterior  vaginal  vault  and  all  but  a  section  of  the  urethral 
orifice,  the  bladder  was  reconstructed.  The  vesicovaginal  open- 
ing was  not  closed  and  a  rubber  drainage  tube  was  led  through 
it  from  the  bladder  to  the  vagina.  The  anterior  and  lateral  walls 
were  brought  together  first  by  a  running  Connell  suture  of  catgut 
and  reinforced  by  a  running  Lembert  suture  of  catgut.  The 
intraperitoneal  portion  of  the  bladder  was  closed  by  a  separate 
suture  and  reinforced  a  la  Mayo.  The  peritoneal  cavity  was 
closed  without  drainage.  The  suprapubic  portion  of  the  wound 
was  closed  with  the  exception  of  a  cigarette  drain  behind  the 
symphysis.  A  second  drain  of  rubber  tubing  was  brought  out 
beneath  the  symphysis  and  to  the  left  of  the  labium  ma  jus.  The 
bladder  had  in  this  way  been  entirely  closed  excepting  at  its  base 
in  the  region  of  the  trigone  and  to  the  left  of  the  urethral  orifice, 
which  could  not  be  entirely  covered  in  but  which  was  satisfactorily 
drained  by  the  tube  in  the  vagina.  The  left  kidney  discharged 
its  urine  via  the  left  ureter,  then  through  the  ureterovesical  fistula 
into  the  bladder. 

The  patient  made  an  uneventful  operative  recovery.  There 
was  no  leakage  of  urine  excepting  through  the  vesicovaginal 
opening.  'I  he  drainage  tube  was  removed  from  beneath  the 
symphysis  on  the  third  day ;  from  the  suprapubic  opening  on  the 
fourth  day ;  the  vesicovaginal  tube  on  the  fifth  day.  At  no  time 
was  there  any  symptom  referable  to  the  left  kidney.  She  passed 
urine  per  urcthram  on  the  tenth  day.  The  leakage  per  laginam 
ceased  about  the  sixteenth  day.  She  left  the  hospital  on  the 
thirty-first  day,  completely  recovered. 

I  appreciate  that  the  first  criticism  which  would  be  ofifered 
would  be  that  the  bladder  musculature  would  contract  and 
stenosis  around  the  vesical  orifice  of  the  fistula  take  place 
Our  experience,  however,  in  cases  of  prostatectomy  in  which 
a  comparatively  large  section  of  the  prostatic  urethra  h.is  been 
entirely  removed  without  the  development  of  any  obstructive 
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Stricture  at  the  vesical  outlet  led  mc  to  hope  that  a  similar 
process  would  protect  the  ureterovesical  opening. 

The  experience  gained  in  this  case  has  led  me  to  theorize 
as  to  the  possibilities  of  attacking  the  lower  end  of  the  ureter 
through  the  bladder,  not  simply  to  remove  calculi,  as  has  been 
so  frequently  done,  but  in  the  treatment  of  strictures  of  con- 
genital origin  or  any  disease  involving  the  lower  end  of  the 
ureter  which  does  not  involve  the  peritoneum.  It  is  essential 
to  my  mind  that  the  peritoneum  should  be  intact,  for,  even  if  a 
relatively  large  portion  of  the  ureter  were  removed  or  stripped 
out  from  its  peritoneal  covering,  the  tunnel  thus  left  would 
suflice  to  convey  the  urine  to  the  bladder  and  form  an  uretero- 
vesical fistula.  Knowing  how  difficult  it  is,  oftentimes,  to  cure 
an  ureteral  or  a  vesical  fistula  of  accidental  origin,  1  think  we 
would  be  justified  in  taking  the  chance  of  the  fistula  remaining 
patent.  I  believe  that  the  chances  of  this  are  just  as  good, 
and  not  attended  by  so  many  chances  of  failure,  as  in  ureteral 
transplantation  in  the  hands  of  the  majority  of  surgeons.  In 
the  only  case  of  transplanted  ureter  which  has  come  under  my 
observation,  post-operatively,  I  found  that  no  urine  was  enter- 
ing the  bladder  from  the  corresponding  kidney. 


SPLENECTOMY  FOR  RUPTURE  OF  SPLEEN.* 

WITH    REPORT   OF    FOUR   CASES. 

BY  JOHN   C.  McCOY,  M.D., 

OF   PATERSON,   N.   J. 

Splenectomy  is  indicated  in  certain  pathological  condi- 
tions affecting  the  spleen  causing  an  enlargement  of  the  organ, 
interfering  with  the  health  of  the  individual,  or  for  the  reason 
that  an  enlarged  spleen  is  a  source  of  danger  to  the  patient, 
owing  to  its  susceptibility  to  laceration  from  trauma  or  even 
rupture  without  external  violence. 

The  hypertrophy  may  be  due  to  various  pathological 
changes  in  the  spleen  substance,  or  the  enlargement  may  be 
the  result  of  systemic  or  infectious  processes.  Among  the 
former  causes  may  be  mentioned :  tumor  of  the  spleen  due  to 
cysts,  parasitic  and  non-parasitic;  malignant  growths,  usually 
sarcoma,  either  primary  or  secondary ;  benign  growths ; 
abscess  of  the  spleen,  and  contusion.  No  well-authenticated 
case  of  primary  carcinoma  is  recorded. 

Of  the  systemic  and  infectious  conditions  giving  rise  to 
enlargement  of  the  spleen  are  malarial  and  syphilitic  spleen ; 
amyloid  spleen;  hypertrophy  of  the  spleen  with  cirrhosis  of 
the  liver,  and  tubercular  spleen.  It  has  been  generally  accepted, 
that  tuberculosis  of  the  spleen  never  occurs  as  an  independent 
condition,  Init  is  usually  secondary  to  a  general  tuberculous 
process,  and  in  itself  is  of  very  little  clinical  importance.  So 
far  as  a  differential  diagnosis  between  a  tuberculous  enlarge- 
ment of  the  spleen  and  a  hypertrophied  spleen  from  other 
pathological  conditions  is  concerned,  I  believe  the  differenti- 
ation would  be  impossible  in  the  absence  of  tubercular 
symptoms  in  other  organs.  That  it  is  possible  to  have  a  tuber- 
cular condition  present  in  the  spleen  with  no  apparent  tuber- 
cular process  elsewhere  in  the  body,  is  illustrated  in  one  of 
my  cases. 

♦Read  before  the  New  Jersey  State  Medical  Society,  June  is.   igii. 
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The  spleen  may  be  classed  as  one  of  the  blood-producing 
organs,  and  probably  takes  an  active  part  in  disposing  of  die 
broken-down  blood-cells.  How  far  it  may  exert  an  inhibiting 
effect,  acting  in  the  capacity  of  a  mechanical  filter,  upon  organ- 
isms entering  the  circulation,  we  cannot  say.  It  has  been 
claimed  that  patients  from  whom  the  spleen  has  been  removed 
are  more  susceptible  to  infection.  In  no  cases  reported,  how- 
ever, has  the  removal  of  the  spleen  been  followed  by  con- 
ditions which  could  be  attributed  to  its  absence.  As  to  the 
effect  upon  the  economy  the  extirpation  of  the  spleen  has,  it  is 
hard  to  say.  It  would  seem  that  in  those  cases  in  which  there 
were  no  marked  pathological  changes  in  the  organ,  there  is 
no  detrimental  effect  in  the  individual  as  the  result  of  the 
removal  of  the  spleen. 

In  two  of  my  cases  of  extirpation  following  traumatism 
of  the  spleen,  which  have  been  carefully  followed  since  opera- 
tion, in  the  one  case  for  a  period  of  i6  months  and  in  the 
other  for  7  months,  the  general  condition  of  the  patients  seems 
to  have  remained  as  good  as  it  was  prior  to  the  loss  of  the 
organ.  Both  patients  have  steadily  gained  in  weight,  are 
able  to  indulge  in  athletic  sports,  and  show  no  evidence  of 
fatigue,  even  under  severe  exertion.  Blood  examination 
demonstrated  a  practically  normal  condition,  16  and  17  months 
respectively  after  splenectomy.  It  has  been  noticed  in  both 
cases,  that  though  there  has  been  a  steady  gain  in  flesh,  and 
an  excellent  capillary  circulation,  giving  an  almost  florid 
complexion,  there  is  a  faint  but  evident  tmderlying  bronze 
hue  to  the  skin  over  the  entire  body,  resembling  the  early 
stage  of  hcTmatogenous  jaundice  of  pernicious  an.nemia.  Could 
this  be  explained  on  the  basis  of  the  absence  of  the  spleen, 
which  prior  to  its  removal  had  disposed  of  the  broken-down 
cell  elements  of  the  blood?  We  know  from  animal  experi- 
mentation, and  observations  upon  the  human  subject,  follow- 
ing the  removal  of  the  spleen,  that  its  presence  is  not  essential 
to  life;  neither  does  its  extirpation  seem  to  interfere  with  the 
physical  well  being  of  the  individual. 

As  to  how  far  other  parts  of  the  economy,  such  as  the 
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bone-marrow  or  lymphoid  tissues,  take  on  increased  activity 
after  removal  of  the  splt-en.  is  not  definitely  known.  There 
has  been  observed  in  some  instances,  after  splenectomy,  a 
general  enlargement  of  the  lymphatics  and  enlargement  of 
the  thyroid.  We  know  that  during  fetal  life,  the  spleen  forms 
red  blood-cells,  this  function  being  probably  stopped  at  birth. 
It  has  been  stated  that  the  bone-marrow  assumes  increased 
activity  upon  removal  of  the  spleen  and  compensates  for  its 
absence. 

In  cases  of  runture  of  the  spleen,  in  which  extirpation 
has  been  done,  the  observations  and  subsequent  blood  examin- 
ations v.'ould  seem  to  show  that  the  chanees  in  the  blood 
element?  Avere  more  marked  and  permanent  than  would  be 
expected  from  the  simple  loss  of  blood.  From  our  own  investi- 
gations, it  would  seem  to  be  only  a  question  of  time,  when  the 
blood  constituents  again  reach  a  normal  state. 

Certain  changes  in  the  blood  appear  to  be  constant  fol- 
lowing splenectomy:  (i)  an  increase  in  the  number  of  white 
blood-cells:  (2)  a  diminution  in  the  number  of  red-cells;  (3) 
an  increase  in  the  number  of  eosinophiles;  (4)  a  disproportion- 
ate and  more  persistent  diminution  in  the  hnemoglobin. 

Cases  of  rupture  of  the  spleen  are  not  common,  160  cases 
having  been  reported  up  to  1908.  A  large  percentage  of 
ruptures  have  occurred  in  pathological  spleens,  mostly  in 
spleens  enlarged  from  malarial  or  infectious  conditions. 

During  the  past  three  years.  I  have  seen  four  cases  of 
rupture  of  the  spleen,  two  of  which  could  be  attributed  to 
direct  violence.  The  spleen  was  removed  in  each  instance 
with  one  fatal  result,  that  of  the  gunshot  case. 

The  first  case  was  one  of  gunshot  wound  of  spleen.  Case 
II  was  one  of  contusion  of  an  apparently  normal  spleen,  with 
subsequent  rupture.  Case  III  was  one  of  contusion  of  a 
malarial  spleen,  with  subsequent  rupture.  Case  IV^  was  a 
spontaneous  rupture  of  a  tubercular  spleen  with  absolutely 
no  history  of  trauma,  appearing  in  a  patient  while  in  bed 
asleep. 
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Case  I. — Mrs.  M.,  age  thirty-eight.  Seen  in  consultation  with 
Dr.  George  Fisher.  During  a  period  of  mental  depression,  placed 
a  32-caiibre  revolver  against  the  left  hypochondriac  region  and 
discharged  the  ball  into  the  abdomen. 

Physical  Examination. — Large  robust  woman,  married.  Heart 
and  lungs  normal.  \'ery  fat  abdominal  wall.  Pelvic  examination 
negative.  Perforating  wound  just  below  the  free  border  of  the 
ribs  on  left  side  three  inches  to  the  left  of  the  ensiform  cartilage, 
skin  surrounding  wound  showing  powder  marks.  Perforating 
wound  just  below  border  of  ribs  in  anterior  axillary  line  of  left 
side,  evidently  point  of  exit  of  bullet.  Abdominal  wall  rigid  on 
right  side  and  sensitive  to  pressure  over  left  hypochondriac 
region;  most  marked  just  between  the  ribs.  Temperature  98°; 
pulse  90,  and  there  was  nothing  apparently  alarming  about  her 
condition. 

During  the  next  48  hours,  the  abdominal  rigidity  became 
more  marked,  distention  more  pronounced.  There  was  evidence 
of  general  peritonitis.  At  end  of  48  hours,  temperature  102°, 
pulse  120;  vomiting.     Urinalysis  negative. 

Operation. — Median  incision,  free  blood  in  peritoneal  cavity, 
general  peritonitis,  rupture  of  the  spleen,  bullet  having  passed 
directly  through  the  organ.    Splenectomy.    Death  in  36  hours. 

PATHOLOGICAL   REPORT   BV    DR.    F.    R.    SANDT. 

The  organ  was  but  slightly  increased  in  size,  it  was  firm  to  the 
touch,  the  capsule  was  normal,  the  surface  smooth,  and  the  edges  sharp. 
One  portion  of  the  organ,  about  one-fifth  of  it,  was  completely  detached 
by  the  passage  of  a  bullet  and  the  rupturing  effects  of  the  resulting 
hemorrhage.  Microscopical  sections  gave  no  pathological  changes  except 
in  area  close  to  injury,  where  there  was  an  extensive  hemorrhagic  infiltra- 
tion of  the  splenic  tissue. 

As  Stated,  it  has  been  claimed  that  tuberculous  enlarge- 
ment of  the  spleen  per  sc  does  not  occur.  Dr.  W.  J.  Mayo 
in  1909  reported  a  case  of  splenic  tuberculosis,  in  which,  other 
than  the  enlarged  spleen,  the  physical  examinations  were 
negative.  I  wish  to  add  the  following  case  of  splenic  tuber- 
culosis terminating  in  spontaneous  rupture  of  the  organ,  oc- 
curring in  a  woman,  who  up  to  the  time  of  the  rupture  of  the 
spleen  had  been  in  her  usual  health,  and  showed  no  evidence 
of  tubercular  infection  after  the  removal  of  the  spleen. 
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Case  II. — I  am  indebted  to  Dr.  Rush  Near,  \vith  whom  I  saw 
the  case  in  consultation,  who  had  the  case  under  observation  for 
two  days  before  admission  to  the  hospital,  for  the  following  state- 
ment :  *'  Patient  went  to  bed  Feb.  7,  1909,  feeling  perfectly  well. 
About  4  or  5  A.M.,  Feb.  8,  awoke  suddenly  with  severe  ab- 
dominal pain.  When  seen  by  me,  the  abdomen  was  distended, 
dulness  on  both  sides,  especially  painful  over  left  curvature  of  the 
colon.  Purgatives  administered  and  hot  stupes  applied  to  the 
abdomen. 

"  Feb.  9,  several  evacuations  of  the  bowels,  less  abdominal 
distention,  less  pain.     Vomited.     Temperature  99.6° ;  pulse,  104. 

"  Feb.  10,  temperature  99° ;  pulse  120.  Severe  abdominal  pain, 
more  distention." 

Seen  in  consultation  with  Dr.  Neer,  Feb.  10,  2  p.m.  Entered 
hospital,  4  P.M. 

Mrs.  F.,  German,  age  sixty-seven,  married  38  years,  two  chil- 
dren. States  that  five  or  six  months  ago  was  conscious  of  slight 
pain  in  the  left  side,  particularly  upon  exertion ;  also  noticed  a 
more  frequent  desire  to  urinate.  Other  than  the  frequent  urina- 
tion and  slight  pain  in  left  hypochondriac  region,  previous  per- 
sonal and  family  history  negative.  During  the  past  two  months, 
the  frequency  of  urination  has  been  more  troublesome.  Always 
constipated.    Ceased  menstruating  at  47. 

Examination. — Well  nourished,  very  anaemic,  skin  bronze-like 
hue,  conjunctiva  jaundiced,  facial  expression  anxious.  Tongue 
thickly  coated  and  dry.  Heart  and  lungs  normal.  No  enlarge- 
ment of  the  lymphatics. 

Abdomen :  Prominence  of  the  left  side,  extending  from  free 
border  of  ribs  to  pelvis.  Palpation  showed  a  more  or  less  irregu- 
lar mass,  rather  boggy  in  this  area.  Dulness  extended  from  near 
the  centre  of  the  abdomen  to  the  posterior  axillary  line.  Pain  on 
pressure  was  most  pronounced  over  the  region  of  the  left  kidney. 
Pelvis  negative.    Temperature  99°  ;  pulse  102  ;  respiration  36. 

During  the  next  24  hours  there  was  an  almost  constant  desire 
to  urinate,  patient  passing  22  ounces  of  urine  in  this  time.  Urine 
showed  albumin,  pus,  and  casts. 

Feb.  10  to  12:  Temperature  ranged  from  99°  to  loi",  less 
pain  in  abdomen,  but  i)roinincnce  more  pronounced.  Amount  of 
urine  for  24  hours  iliil  not  exceed  26  oimces.  Urine  continued 
to  show  blood  and  pus. 
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Feb.  14:  Cystoscopic  examination  showed  evidence  of  chronic 
cystitis.  Ureteral  catheter  introduced  into  the  left  ureter  and 
left  in  situ  six  hours.  Diagnosis  of  pus  kidney  made,  and  opera- 
tion advised,  but  refused  by  family. 

Feb.  14  and  18:  Patient's  condition  seemed  to  improve,  began 
to  take  light  food,  and  bowels  moved  daily.  Less  abdominal 
pain,  and  diminution  of  abdominal  distention.  The  mass  dimin- 
ished in  size,  extending  to  within  two  inches  of  the  umbilicus  and 
to  within  three  inches  of  iliac  crest.  Extremely  tender  over  entire 
left  side.  .  Rigidity  of  right  rectus.  There  continued  to  be  fre- 
quent desire  to  urinate,  which  seemed  to  be  relieved  when  patient 
was  placed  in  semireclining  position.  The  low  24  hours'  urine 
persisted,  varying  from  18  to  24  ounces;  each  examination  show- 
ing blood  and  pus. 

On  the  morning  of  Feb.  19,  patient  had  a  severe  chill,  lasting 
15  minutes,  followed  by  a  rise  of  temperature  to  102.4"  ,  pulse  128. 
Tumor  in  left  side  more  prominent  and  distention  more  pro- 
nounced.    Pain  excruciating. 

Operation  at  i  p.m..  Feb.  19.  Longitudinal  incision  in  lumbar 
region  from  ribs  to  ilium.  When  kidney  was  reached,  it  was 
found  about  one-third  larger  than  normal,  surface  apparently 
normal.  Large  intraperitoneal  hasmatoma  presented.  Peritoneum 
opened,  when  there  v/as  evacuated  three  or  four  quarts  of  choco- 
late-colored blood  and  clots.  When  cavity  was  cleansed,  there 
presented  an  enlarged  spleen  having  several  lacerations  of  its 
capsule,  upon  its  upper  surface.  An  incision  extending  inward 
from  the  upper  extremity  of  the  original  cut  was  made,  giving 
freer  access  to  the  spleen.  Spleen  was  then  turned  over.  Splenic 
vessels  clamped  and  ligated  and  spleen  removed.  Patient's  con- 
dition was  serious;  1200  c.c.  normal  salt  solution  given  intra- 
venously. 

Two  days  after  the  operation,  the  temperature  was  99°  ;  pulse 
86.  From  this  time  convalescence  was  uneventful,  the  patient 
leaving  the  hospital  on  the  thirty-fifth  day  after  operation.  The 
maximum  temperature  during  convalescence  was  99. 4°  an  1  maxi- 
mum pulse  98.  The  maximum  amo\mt  of  urine  passed  in  any 
24  hours  during  this  period  was  41  ounces. 

The  patient  remained  in  fairly  good  health  for  1 1  months  after 
leaving  the  hospital,  when  she  died,  from  what  the  attending 
physician  designated  as  pneumonia.     It  would  seem  fair  to  pre- 
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Contusion  of  apparently  normal  spleen:  subsequent  Contusion  of  malarial  spleen;  intracapsu- 

ruDture  fCase  II).  lar  hemorrhage:  rupture  (Case  III). 
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Tuberculous  spleen;  siiontaneous  ru\>tvire  (Cum-  I\'>. 
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sume  that  the  cause  of  death  was  probably  pulmonary  tuber- 
culosis. It  is  also  probable  that  the  lesion  in  the  left  kidney  was 
tubercular.  The  peritoneum  and  intestines  exposed  appeared 
normal. 

The  pathological  report  of  the  spleen,  signed  by  Dr.  F.  R. 
Sandt,  is  as  follows: 

Specimen  of  a  Spleen. — Case  of  Mrs.  F.  The  organ  measured  25  cm. 
in  length  and  16.S  cm.  in  width.  Weight  450  Gms.  The  specimen  was 
uniformly  enlarged  and  the  surface  smooth.  To  the  touch  there  was  a 
doughy  feeling  as  if  a  cystic  condition  existed.  The  capsule  was  thin 
and  stripped  easily;  three  ruptures  of  the  capsule  through  which  the 
splenic  pulp  protruded  were  noted.  A  longitudinal  section  of  the  organ 
showed  a  firm  periphery,  but  the  central  portion  was  partially  destroyed 
and  converted  into  a  number  of  small  irregular  communicating  cavities, 
the  walls  of  which  were  composed  of  the  fibrous  tissue  of  the  spleen  or 
the  trabecula.  Microscopic  sections  from  the  periphery  gave  the  picture 
of  an  acute  splenitis.  The  capsule  was  thin,  no  trabecula  and  Mal- 
pighian  corpuscles  were  visible.  The  cells  were  closely  packed  together, 
and  four  types  of  cellular  elements  were  found.  First,  the  cells  of  the 
splenic  pulp,  large  granular  elements  similar  to  the  large  mononuclear 
cells  of  the  blood;  second,  small  lymphocytes;  third,  narrow  sickle-shaped 
cells ;  and  fourth,  polymorphonuclear  leucocytes.  A  fatty  degeneration  of 
some  of  these  cellular  elements  was  noted.  Sections  from  the  deeper 
portions  show  a  number  of  imperfectly  formed  and  degenerating  tubercles. 
Numerous  giant-cells  were  noted.  These  tubercular  processes  were  sur- 
rounded by  densely  packed  lymphocytes.  Tubercle  bacilli  were  demon- 
strated in  these  areas,  within  the  giant-cells,  and  from  the  broken-down 
material  from  the  interior  of  the  cavities. 

Diagnosis. — Acute  hyperplastic  splenitis  secondary  to  a  chronic  tuber- 
culous splenitis. 

The  third  case  demonstrates  the  effect  of  trauma  upon  an 
apparently  normal  spleen,  the  injury  resulting  in  a  contusion 
of  the  organ,  causing  a  laceration  of  the  splenic  pulp,  and 
producing  an  intracapsular  hemorrhage.  The  tension  upon 
the  capsulf  becoming  more  and  more  intense,  finally  termin- 
ated in  a  rupture  of  the  organ  four  days  after  the  reception 
of  the  injury. 

CASii  III. — Intracapsular  contusion  of  spleen,  follon'cd  by 
rupture  of  ori^un.  A  male,  fifteen  years  oM,  an  .\iuerican,  was 
atlmitted  to  my  service  witli  the  following  history  :  Three  ilays 
before  admittance  to  hospital,  while  coasting  down  a  hill  of 
moderate  grade,  in  atteinpling  to  avoid  a  bob  .sleigh,  left  side  of 
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abdomen  was  struck  by  fore  runner  of  sleigh.  He  was  able  to 
arise,  walked  one-half  mile  to  his  home,  complaining  only  of  a 
slight  pain  in  left  side  of  chest  and  abdomen.  This  pain,  how- 
ever, gradually  became  more  intense,  becoming  localized  to  left 
superior  quadrant  of  abdomen,  and  was  constant.  On  account  of 
the  increasing  severity  of  the  pain,  twelve  hours  after  the  accident 
a  physician  was  summoned,  who  treated  the  case  palliatively  for 
three  days,  during  which  period  the  patient  was  slightly  pros- 
trated and  presented  only  one  symptom,  that  of  pain.  Urination 
was  normal.    There  were  no  gastro-intestinal  disturbances. 

Physical  examination  showed  a  young,  fairly  well-developed 
man,  markedly  anaemic,  prostrated,  restless,  respirations  thoracic. 
Head,  neck  and  chest  were  normal.  The  abdomen  was  uni- 
formly distended ;  abdominal  respiration  was  absent.  There  was 
rigidity  of  both  recti,  most  marked  on  left  side.  Tenderness  was 
present  over  entire  epigastrium.  Dulness  existed  on  left  side, 
extending  anteriorly  to  within  one  inch  of  anterior  axillary  line 
and  extending  upward  to  seventh  intercostal  space.  On  the  right 
side  of  abdomen,  dulness  reached  anterior  axillary  line.  Dulness 
did  not  shift. 

Temperature  was  102°  ;  pulse  98,  regular  fair  volume;  respira- 
tions were  22.  About  18  hours  after  entering  the  hospital,  pulse 
suddenly  rose  to  132,  became  irregular,  small,  and  tension  was 
below  normal.  Respirations  rose  to  28,  and  temperature  fell  to 
101°.  Patient  became  restless,  jumped  out  of  bed,  abdomen 
became  suddenly  distended,  and  patient  went  into  a  condition  of 
partial  collapse. 

On  account  of  history  of  injury,  of  syndroir.e  of  .-ymptoms 
presented,  with  localization  of  pain  in  left  superior  quadrant  of 
abdomen,  a  diagnosis  of  ruptured  spleen  was  made.  In  view  of 
the  fact  that  the  patient  had  passed  only  1 1  ounces  of  urine  in  the 
past  18  hours,  the  possibility  of  rupture  of  the  kidney  was  also 
considered,  although  there  were  no  pathological  urinary  findings. 

Four  hours  after  condition  of  partial  colhpse  had  come  on, 
patient  was  operated  upon.  A  median  incision  10  inches  long 
was  made  over  middle  abdomen.  Abdominal  cavity  contained 
large  amount  of  dark  blood.  The  upper  angle  of  incision  was 
prolonged  laterally  under  free  border  of  ribs.  Spleen  was  found 
lacerated  and  about  twice  normal  size.  In  order  to  control  hemor- 
rhage, it  was  found  necessary  to  extirpate  the  organ. 
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Patient,  beyond  suffering  from  shock  subsequent  to  operation, 
made  an  uneventful  recovery  and  was  discharged  four  weeks 
after  operation.  June  9,  1911,  examination  showed  him  to  be  in 
perfect  physical  condition ;  has  gained  24  pounds  in  weight  since 
the  accident.  During  past  spring  has  entered  several  canoeing 
contests  in  long-distance  races. 

PATHOLOGICAL    AND    BLOOD   REPORT   BY    DR.    F.    R.    SANDT. 

Specimen  of  Spleen. — J.  W.  The  specimen  measured  16.25  cm.  in 
length,  11.25  cm.  in  width,  and  weighed  392  Gm.  The  organ  was  slightly 
enlarged,  surface  smooth,  firm  to  the  touch,  capsule  normal,  edges  sharp. 
A  ragged  tear  extended  over  the  anterior  surface  of  the  spleen,  involving 
the  capsule  and  splenic  tissue  to  about  the  centre  of  the  organ. 

Microscopical  Examination. — No  pathological  changes  were  found  in 
the  tissue  except  in  the  area  about  the  traumatism,  where  there  was  an 
extensive  hemorrhagic  infiltration. 

Diagnosis. — Rupture  of  the  spleen  and  traumatic  hemorrhagic  splenitis. 

Blood  Examinations. — On  admission  to  the  hospital  on  Feb.  4,  1910, 
an  examination  of  the  blood  showed  the  following  condition :  red  cells 
3,408,000;  leucocytes   19,000;  haemoglobin  70  per  cent. 

Differential  count :  small  lymphocytes,  10  per  cent. ;  large  lymphocytes, 
15  per  cent.;  polymorphonuclear  forms,  74  per  cent.;  eosinophils,  i  per 
cent. 

After  operation  on  Feb.  5,  1910,  the  count  was  as  follows:  red  cells, 
2,472,000;  leucocytes,  15,600;  haemoglobin,  30  per  cent.  Differential  count 
had  not  materially  changed :  small  lymphocytes,  16  per  cent. ;  large  lympho- 
cytes, 12  per  cent. ;  polymorphonuclear  cells,  69  per  cent. 

On  Feb.  8,  1910,  three  days  after  operation,  the  maximum  changes 
were  found.  At  this  time  the  red  cells  reached  their  lowest  point,  2,300,000 : 
the  leucocytes  attained  their  highest  point,  30,800,  and  the  haemoglobin  was 
present  only  to  the  extent  of  20  per  cent.  Differential  count :  small  lympho- 
cytes, 16  per  cent. ;  large  lymphocytes,  9  per  cent. ;  polymorphonuclear 
forms,  75  per  cent. 

A  gradual  improvement  in  the  blood  state  now  ensued ;  the  red  count 
gradually  increased,  the  leucocyte  count  fell  to  the  neighborhood  of 
18,000,  and  the  quantity  of  haemoglobin  slowly  increased.  One  month 
after  operation  a  count  gave  4,320,000  red  cells,  19,500  leucocytes,  and  85 
per  cent,  of  haemoglobin.  The  differential  count  gave  26  per  cent,  of 
small  lymphocytes;  18  per  cent,  of  large  lymphocytes;  54  per  cent,  of 
polymorphonuclears,  and  i   per  cent,  of  eosinophiles. 

Three  months  after  operation,  on  April  15,  1910,  the  count  was  as 
follows:  red  cells,  4,600,000;  leucocytes,  17,200;  haemoglobin,  85  per  cent. 
Of  the  leucocytes,  20  per  cent,  were  of  the  small  lymphocytic  variety,  6 
per  cent,  were  of  the  large  forms,  3  per  cent,  were  of  the  transitional 
varieties,  62  per  cent,  were  polymorphonuclear,  «nd  9  per  cent,  were 
eoftinophilic     This  c«unt  gave  us  the  maximum  number  of  eosinopliilcs 
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On  March  g.  191 1,  13  months  after  operation,  a  count  gave  4,720.000 
red  cells,  16,200  leucocytes,  and  90  per  cent,  of  hremoglobin ;  18  per  cent, 
of  the  leucocytes  were  of  the  small  lymphatic  variety;  10  per  cent.,  large 
lymphocytes ;  3  per  cent.,  transitional ;  67  per  cent.,  polymorphonuclears, 
and  2  per  cent,  eosinophiles. 

On  June  9,  191 1,  the  results  were  as  follows:  red  cells  5,560,000, 
leucocytes  15.800,  and  haemoglobin  more  than  100  per  cent.  The  differen- 
tial count  gave  16  per  cent,  small  lymphocytes;  11  per  cent,  large  lym- 
phocytes: 9  per  cent,  transitional  forms;  63  per  cent,  polymorphonuclears, 
and  I  per  cent,  eosinophiles. 

Conclusions. — No  permanent  blood  changes  were  found 
in  this  case.  Sixteen  months  after  operation  a  normal  con- 
dition with  a  slight  increase  in  the  number  of  leucocytes  was 
found.  The  leucocytes  in  this  case  seem  to  persist  at  a  slightly 
higher  level  than  normal.  The  hremoglobin  was  restored 
more  quickly,  and  the  normal  color  index  was  found  sooner 
than  in  a  case  to  be  subsequently  reported. 

The  eosinophilia,  which  has  been  noted  by  other  observers 
as  following  splenectomy,  was  only  moderate  in  this  case  and 
developed  two  months  after  operation.  No  structural  changes 
in  the  red  cells  were  ever  noted  in  any  of  the  specimens 
examined. 

The  fourth  case  demonstrated  the  effect  of  traumatism 
upon  a  pathological  spleen,  which  was  probably  enlarged  as 
the  result  of  a  chronic  malarial  infection,  the  traumatism 
causing  a  contusion  and  laceration  of  the  splenic  pulp  and  the 
accompanying  intracapsular  hemorrhage.  The  rupture  oc- 
curred 48  hours  after  the  injury.  It  is  of  interest  to  note  the 
recurrence  of  a  malarial  infection  following  the  injury  to 
the  spleen,  and  the  fact  that,  altliongh  a  short  course  of 
malarial  treatment  was  instituted  at  this  time,  there  has  been 
no  recurrence  of  the  malarial  trouble  since  the  attack  occurring 
10  days  after  the  splenectomy,  nor  have  the  malarial  organ- 
isms been  found  at  any  time  during  the  past  four  months. 

C.\SE  TV. — Male,  Holland,  age  twenty  years,  painter,  while 
working  on  a  roof  fell  from  a  height  of  40  feet,  striking  left 
side  on  ground.  Patient  wns  unable  to  arise,  was  semiconscious: 
complained  of  pnin  in  left  shoulder.  ITc  wns  immediately  taken 
to  hospital,  November  9,  1910. 
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Past  History. — Patient  has  had  frequent  attacks  of  malaria, 
last  attack  being  six  months  prior  to  accident.  Was  treated  for 
chills  and  fever  for  two  months. 

Physical  Examination. — With  exception  of  slight  abrasion 
about  one  inch  long  on  forehead,  head  was  normal.  Neck  and 
chest  normal.  The  left  shoulder  drops  forward,  downward,  in- 
ward. There  is  a  diffuse  swelling  over  anterior  end  of  clavicle, 
over  which  tenderness  and  crepitus  can  be  elicited.  Abdomen 
shows  only  slight  rigidity  of  left  rectus,  most  marked  lower  por- 
tion where  patient  complains  of  pain  on  pressure.  Spleen  not 
palpable.  Liver  normal.  No  masses,  no  fluid  made  out.  Pulse 
no;  respiration  24;  temperature  99.6°.  General  condition  was 
fair.  Patient  vomited  a  few  times ;  vomitus,  food  and  bile.  About 
18  hours  after  admission,  patient  went  into  a  condition  of 
collapse.  The  pulse  became  small,  rapid,  136;  tension  low;  res- 
piration 24;  temperature  100.8°.  Abdomen  slightly  distended, 
absolutely  rigid,  tenderness  diffuse  over  entirety.  On  account 
of  marked  rigidity  and  tenderness  definite  signs  were  not  obtain- 
able. Rectal  examination  showed  mass  in  pelvis,  which  was 
soft  and  fluctuated.  A  Leiter  coil  was  applied  over  abdo- 
men and  Murphy  drip  given. 

About  48  hours  after  admission  patient  went  into  a  condition 
of  collapse ;  pulse  became  very  rapid  and  irregular,  respirations 
were  shallow,  thoracic,  had  a  peritonitic  facies  and  appeared 
markedly  anaemic.    Abdomen  appeared  board-like. 

On  account  of  history  of  injury,  of  anaemia  present,  together 
with  set  of  symptoms  presented,  a  diagnosis  of  rupture  of  the 
spleen  was  made.  Urimtion  being  normal  and  there  being  no 
pathological  urinary  findings,  rupture  of  kidney  was  not  con- 
sidered. 

Four  hours  after  the  symptom  complex  had  become  aggravated 
or  52  hours  after  reception  of  iniury.  patient  wa'^  oiHTated 
upon.  Incision  about  five  inches  long  made  along  border  of 
left  rectus  in  upper  two-thirds  of  abdominal  wall.  A  large  amount 
of  chorolatc-colorcd  blood  was  founrl  in  peritoneal  cavity.  In- 
cision was  prolonged  from  upper  angle  of  wound  along  free 
border  of  ribs  and  downward  from  lower,  for  distance  of  three 
inches. 

.Spleen  was  foimd  lacerated  and  about  four  times  normal 
size.    In  order  to  remove  organ,  it  was  found  necessary  to  incise 
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costal  cartilage  of  tenth  rib  near  chondrocostal  junction.  After 
ligation  of  vessels,  abdomen  was  flushed  out  with  warm  normal 
saline.  A  stab  wound  was  made  in  flank  and  cigarette  drain 
inserted.  After  recovery  from  shock  of  operation,  patient  made 
rapid  recovery,  although  15  days  after  operation  he  had  a  chill, 
ri.«;e  of  temperature  to  103°,  pulse  128,  followed  by  profuse  sweat- 
ing. 

Two  days  later,  temperature  rose  to  103. 4°.  pulse  130,  pre- 
ceded by  chill  and  followed  by  sweating.  This  yielded  to  quinine. 
Plasmodia  found  in  blood.  Forty-two  days  after  admission, 
patient  was  discharged,  cured. 

From  this  time  convalescence  was  uninterrupted.  Plasmodia 
were  foimd  in  blood  15  days  after  admission.  Tfave  not  been 
found  since  that  time,  although  there  have  been  frequent  examina- 
tions of  the  blood,  the  last  e.xar.inntion  made  June  10.  191 1. 

P.MHOLOCICAL  REPORT    AND  BI.OOD   FINDINGS    BY   DR.   F.   R.   SANDT. 

Specivicn  of  Spleen. — S.  D.  The  specimen  measured  20  cm.  in  length, 
1.23  cm.  in  width,  and  wciphed  375  Gms.  The  organ  was  somewhat  en- 
larped,  edges  rotmdcd.  surface  wrinkled,  capsule  thickened,  and  adherent. 
A  laceration  was  noted  extending  over  the  middle  of  the  spleen,  dividing  the 
organ  for  ahout  two-thirds  of  its  extent.  The  microscopical  sections 
show  a  thickened  capsule,  prominent  trahecula.  and  prominent  Malpighian 
corpuscles.  The  splenic  pulp  was  not  distinct,  and  in  sections  stained  with 
iodine  very  small  mahogany-hrown  areas  were  found.  The  central  artery 
of  the  corpuscle  was  normal,  but  the  finer  vessels  leading  from  it  through 
the  corpuscle  show  waxy  changes.  Sections  from  the  area  near  the 
traumatism  show  hemorrhagic  infiltration. 

Diagnosis. — Rupture  of  the  spleen;  beginning  amyloid  degeneration 
of  the  spleen,  which  is  probably  a  secondary  result  of  a  malarial  condition. 

Blood  E.raininatinns. — A  blood  count  made  after  admission  to  the 
hospital  on  November  10,  iQio.  resulted  as  follows:  red  cells.  4.000.000; 
leucocytes.  T7.000;  h.Tmoglobin.  70  per  cent.;  the  differential  count  being 
normal,  showing  20  per  cent,  of  small  lymphocytes ;  4  per  cent,  of  the  large 
mononuclears;  5  per  cent,  of  transition  forms;  68  per  cent,  polymor- 
phonuclears and  2  per  cent,  eosinophilcs. 

On  the  morning  of  November  12,  1910,  before  operation,  the  red 
cells  were  found  to  number  3.136.000.  leucocytes.  37,000,  and  the  hsemo- 
globin  had  dropped  to  40  per  cent. 

On  the  evening  of  November  12,  iQio,  after  operation,  there  vas  a 
further  reduction  in  the  red  cells  to  2.406,000;  the  leucocytes  numbered 
25.000.  and  the  h.Tmoglobin  was  reduced  to  35  per  cent.,  which  was  the 
lowest  point  reached  in  this  case.  The  number  of  red  cells  were  also 
lower  at  this  time  than  at  any  subseqiient  time.  On  this  date  there  was 
•  marked  change  in  the  differential  count,  tlic  average  number  of  cells. 
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as  based  on  the  two  counts,  giving  4  per  cent,  lymphocytes;  3  per  cent, 
large  mononuclears;  0.5  per  cent,  transition  forms;  92.0  per  cent,  poly- 
morphonuclears, and  0.5  per  cent,  of  eosinophiles. 

On  November  13,  1910,  the  red  cells  were  found  to  number  3,000,000; 
the  leucocytes.  37,600;  and  40  per  cent,  of  haemoglobin;  87  per  cent  of 
the  leucocytes  being  polymorphonuclear. 

No  material  changes  were  found  in  the  blood  examinations,  with  the 
exception  of  the  increase  of  the  haemoglobin  to  50  per  cent,  until  Novem- 
ber 23,  1910,  when  the  red  cells  dropped  to  2,736,000  and  the  highest 
leucocytosis  of  the  series,  39,600,  was  recorded ;  at  this  time  the  polymor- 
phonuclear cells  were  present  to  the  extent  of  88  per  cent.  Nothing  un- 
usual was  noted  on  this  date,  when  the  stained  preparations  were  exam- 
ined for  the  differential  count,  and  the  rise  in  temperature,  when 
associated  with  a  leucocytosis  of  38,600,  was  attributed  to  a  possible 
infection. 

The  periodicity  and  the  degrees  of  temperature  elevation  on  November 
24,  with  no  local  evidence  of  suppuration,  led  to  another  examination  of 
stained  preparations,  and  at  this  time  tertian  malarial  parasites  were 
easily  detected.  They  were  so  numerous  that  from  four  to  five  organisms 
could  be  found  in  a  single  microscopic  field. 

On  November  28,  1910,  after  a  daily  administration  of  quinine,  the 
red  cells  were  found  to  number  3,040,000;  the  leucocytes,  9,200;  and  the 
haemoglobin  remained  stationary  at  50  per  cent.  At  the  time  of  this 
examination,  the  differential  count  showed  39  per  cent,  of  small  lympho- 
cytes ;  23  per  cent,  large  lymphocytes ;  2  per  cent,  transition  forms ;  32 
per  cent,  polymorphonuclears  and  4  per  cent,  eosinophiles. 

From  this  date  on  until  January  16,  191 1,  there  was  not  much  change 
in  the  blood  findings,  except  that  the  red  cells  were  gradually  increased 
in  number  and  the  percentage  of  the  various  forms  of  leucocytes  again 
became  normal.  The  haemoglobin  did  not  vary,  but  remained  constant 
at  50  per  cent. 

On  January  16,  191 1,  the  red  cells  had  increased  to  5,024,000;  the 
leucocytes  numbered  17,000;  and  the  haemoglobin  registered  65  per  cent. 
The  differential  count  at  this  time  resulted  as  follows:  small  lymphocytes, 
14  per  cent.;  large  mononuclear  forms,  15  per  cent.;  transition  forms,  5 
per  cent. ;  polymorphonuclear  forms,  55  per  cent. ;  eosinophiles,  8  per  cent. ; 
myelocytes,  eosinophilic   in   cliaracter,   3   per   cent. 

The  increase  in  the  number  of  eosinophilic  cells  reached  their  maxi- 
mum on  March  6,  191 1,  when  14  per  cent,  of  the  leucocytes  were  of  this 
form.  On  this  date,  the  red  cells  were  practically  normal  at  4,800,000;  the 
leucocytes,  5,880 ;  hxmoglobin,  70  per  cent. ;  polymorphonuclear  forms,  45 
per  cent.;  and  17  per  cent,  small  lymphocytes. 

Subsequent  counts  in  the  case  gave  no  additional  points  of  interest 
The  final  count  in  the  case  was  made  on  June  6,  191 1.  The  results  were 
as  follow?!:  red  cells,  5,456,000;  leucocytes,  11,600:  ha?moglobin,  go  per  cent. ; 
the  diffcrenfial  count  showed  15  per  cent,  small  lymphoc>'tf  s ;  6  per  cent, 
large  mononuclears;  7  per  rent,  transition  forms;  70  per  cent,  poly- 
morphonuclrar.s,  and  2  per  cent  eosinophiles 
33 
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The  points  of  interest  in  the  blood  findings  in  this  case 
were:  i.  The  absence  of  any  marked  re(kiction  in  the  red 
cells  following  the  operation,  otlier  than  that  caused  by  the 
hemorrhage  resulting  from  the  traumatism  and  the  effects 
of  the  dilution  of  the  blood  by  the  saline  transfusion,  and 
the  absence  of  any  of  the  abnormal  forms  of  red  cells;  poikilo- 
cytes.  nucleated  red  cells,  and  abnormally  large  or  small  cells 
were  not  noted  at  any  lime. 

2.  The  slow  regeneration  of  the  haemoglobin ;  a  low 
color  index  was  noted  at  all  examinations  up  to  the  date  of 
the  last  one.  when  it  was  found  to  be  0.99.  For  three  months 
following  operation,  the  hxmoglobin  remained  constant  at  50 
per  cent.,  even  though  the  number  of  red  cells  had  gradually 
increased  to  practically  normal. 

3.  The  occurrence  of  a  moderately  severe  leucocytosis 
immediately  following  the  hemorrhage  for  which  operation 
was  performed,  which  reached  its  maximum  ten  days  after 
operation  (39.600)  and  which  then  rapidly  declined  to  prac- 
tically normal  within  another  week. 

4.  The  gradual  development  of  a  moderate  eosinophilia. 
which  reached  its  maximum  about  four  months  after  opera- 
tion and  which  then  fell  to  the  normal  limit. 

5.  The  appearance  in  the  blood  of  an  active  malarial 
process  ten  days  after  operation,  at  a  season  when  there  was 
no  possibility  of  a  fresh  infection  by  the  Anopheles.  With 
the  history  of  an  active  malaria  during  the  preceding  summer, 
can  tliis  be  explained  on  the  basis  that  the  parasites  were 
dormant  in  the  spleen  and  were  liberated  into  the  general 
circulation  at  the  time  of  the  traumatism  and  hemorrhage? 

6.  Tlie  absolute  restoration  of  the  blood  in  quality,  as 
evidenced  by  the  normal  count  obtained  seven  months  after 
the  removal  of  the  spleen. 

In  neither  of  the  two  cases  which  have  been  carefully 
watched  since  operation  has  there  been  changes  in  lymph- 
glands,  enlargement  of  the  thyroid,  or  pains  in  the  long  bones. 

The  diagnosis  of  contusion  of  the  spleen  causing  an  en- 
largement of  the  organ  from  intra-capsular  hemorrhage  can 
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only  be  made  upon  the  previous  history  of  trauma.  There 
is  no  symptom  characteristic  of  the  condition,  nor  would  it 
be  possible  to  differentiate  from  a  tumor  of  the  spleen  due  to 
other  pathological  changes,  which  might  have  been  present 
prior  to  the  injury.  A  patient  showing  a  tumor  and  evidenc- 
ing pain :  the  splenic  area  following  trauma  in  this  region, 
particularly  if  accompanied  by  abdominal  rigidity,  should  be 
carefully  observed  for  subsequent  rupture  of  the  spleen.  The 
diagnosis  of  rupture  of  the  spleen  is  difficult,  whether  the 
rupture  occurred  at  the  time  of  injury,  or  the  traumatism  was 
the  result  of  the  contusion  and  subsequent  rupture. 

When  rupture  has  occurred,  the  clinical  picture  does  not 
differ  materially  from  intra-abdominal  hemorrhage  due  to 
rupture  of  other  organs.  It  is  not  always  possible  to  differ- 
entiate between  rupture  of  the  spleen  and  rupture  of  the 
kidney.  The  pressure  resulting  from  the  accumulation  of 
blood  from  a  ruptured  spleen  may  cause  urinary  symptoms 
closely  resembling  those  found  in  rupture  of  the  kidney.  In 
rupture  of  the  kidney,  we  have  found  in  several  cases  that 
on  careful  rectal  examination  there  could  be  distinctly  felt  an 
elevation  of  the  posterior  parietal  peritoneum  of  the  left  side, 
due  to  haematoma  from  the  ruptured  kidney,  which  symptom 
is  absent  in  splenic  hemorrhage. 

I  am  indebted  to  Dr.  F.  R.  Sandt  for  the  careful  blood 
observations  made  in  these  cases. 


PROLAPSED  SPLEEN  WITH  ACUTE  TORSION; 
SPLENOPEXY. 

WITH    TABLE    OF    UNREPORTED    CASES    TO    DATE. 

BY  FRANK  H.  LAHEY,  M.D., 

OF    BOSTON,    MASS. 
Junior  Surgeon  to  the  Long  Island  Hospital  of  Boston. 

Case  Report. — IMrs.  W.,  liousewife,  seen  in  consultation  with 
Drs.  E.  N.  Libby  and  J.  P.  McCue.  Three  months  ago  was  in 
hospital  with  an  attack  similar  to  present,  but  much  less  severe. 
Several  slight  attacks  since.  Patient  would  not  go  out,  fearing 
pain  would  come  on  while  away  from  home.  No  history  of 
malaria.  Four  days  ago  patient  was  taken  with  a  sliarp  pain 
in  left  hypochondrium,  cramp-like  in  character,  and  so  severe 
that  it  caused  her  to  vomit.  Pain  and  vomiting  have  persisted, 
with  only  short  intervals  of  relief.  Between  attacks  there  is  no 
desire  to  vomit.  The  pain  is  said  to  be  much  worse  when  lying 
on  her  rigiit  side,  better  when  on  bnck.  and  better  still  when 
holding  on  to  lower  abdomen,  but  touching  her  upper  abdomen 
is  impossible  on  account  of  "  sore  place  "  just  to  left  and  above 
umbilicus.  She  states  that  the  pain  is  never  in  front,  but  always 
in  the  left  side,  beneath  ribs.  The  pain  is  in  no  way  referable  to 
food,  and  is  not  relieved  by  vomiting.  There  has  been  no  blood 
in  the  vomitus  or  urine.  The  bowels  have  moved  well  at  all 
times,  and  there  has  been  no  passage  of  urine  in  relation  to  the 
attacks. 

The  patient  is  a  well-developed  and  nourished  woman. 
Heart,  lungs,  and  general  examination  negative,  except  for  the 
abdominal  findings.  Just  below  rib  in  left  hypochondrium  there 
is  considerable  tenderness,  but  practically  no  spasm  of  the  rectus 
can  be  made  out.  On  deep  palpation  a  smooth,  round  mass  may 
be  felt,  which  is  movable  downward  as  far  as  the  umbilicus  and 
displaces  easily  on  pressure  outward  toward  the  loin.  It  is 
acutely  tender,  and  any  degree  of  pressure  causes  the  patient 
intense  pain.  On  account  of  this  tenderness  it  is  not  possible  to 
palpate  the  tumor  bimanually  in  the  loin.  It  is  apparently  solid 
in  consistency. 
6ia 
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The  white  count  is  8400;  temperature  has  never  been  above 
100° ;  and  the  urine  is  negative. 

A  diagnosis  of  prolapsed  spleen  or  kidney  was  made,  with  a 
feeling  from  the  ease  with  which  it  displaced  toward  the  loin 
that  it  was  a  loose  and  twisted  kidney. 

Operation  was  advised  and  accepted.  A  lumbar  incision  was 
made  and  the  kidney  pulled  into  the  wound.  It  was  found  only 
slightly  movable  and  it  was  evident  that  it  was  not  the  tumor  felt 
in  the  abdomen,  as  with  the  hand  in  the  kidney  pouch  it  was  pos- 
sible to  still  feel  the  smooth  tumor  through  the  unopened  peri- 
toneum. The  kidney  capsule  was  split  and  a  few  stitches  inserted 
to  hold  it  in  place.  The  loin  wound  was  closed  and  the  patient 
turned  upon  her  back.  The  abdomen  was  then  opened  through 
the  left  rectus  muscle,  just  below  the  costal  margin,  and  a  large 
slaty-red  mass  dotted  with  flakes  of  fibrin  brought  up  into  the 
wound  by  the  examining  hand.  It  was  evident  at  once  that  the 
mass  was  an  enormously  enlarged  spleen,  and  on  closer  examina- 
tion it  was  found  that  the  broad  pedicle  of  parietal  peritoneum  was 
so  twisted  on  itself  as  to  almost  completely  shut  off  its  venous 
return.  Upon  the  surface  of  the  spleen  were  numerous  fine  flakes 
of  fibrin  and  at  one  pole  a  saiall  accessory  spleen.  On  examination 
it  was  evident  that  the  spleen  was  still  quite  closely  attached  to 
the  abdominal  wall  at  its  inner  pole,  and  that  it  had  practically 
rotated  upon  this  attachment. 

The  liver,  kidneys,  stomach,  and  transverse  colon  seemed  in 
normal  position,  and  were  not  prolapsed. 

The  spleen  was  untwisted,  returned  to  its  normal  position,  and 
fixed  there  by  four  large  stitches  of  chromic  catgut,  passed 
through  the  loose  peritoneum  close  to  the  spleen,  which  formed 
the  pedicle,  and  then  with  the  intestines  well  packed  oft',  into  the 
tissue  covering  the  paricties,  endeavoring  in  each  case  to  include 
periosteum  in  the  grasp  of  the  needle.  These  stitches  were  tied, 
the  accessory  spleen  removed  for  pathological  examination,  and 
the  abdomen  sutured  in  layers. 

On  coming  out  of  ether,  the  patient  no  longer  complained  of 
pain,  nor  has  she  at  any  time  since — now  four  ami  a  half  months 
after  cjperation.  lier  recovery  was  uneventful,  the  wounds  heal- 
ing by  lirsl  iiiltntion.  She  was  not  allowed  to  kave  the  reclining 
position  f(jr  aiiproximalely  one  nionlh.  Since  that  time  she  has 
been  about  her  affairs  with  no  return  of  symptoms  in  the  slightest 
degree. 


ai4  FRANK  H.  LAHET. 

The  pathological  report  of  sections  taken  from  the  accessory 
spleen  was  normal  spleen  tissue,  except  for  enormous  congestion. 

An  examination  of  the  abdomen  at  this  time,  four  and  a  half 
months  after  operation,  finds  the  spleen  just  palpable  below  the 
costal  border,  and  not  movable  to  any  extent  from  side  to  side. 

Etiology. — Prolapse  of  the  spleen  occurs  as  a  part  of  gen- 
eral enteroptosis,  or  may  be  caused  by  congenital  anomalies, 
such  as  abnormal  length  of  the  ligaments  or  by  acquired  length- 
ening, the  result  either  of  trauma  or  increased  weight  of  the 
spleen,  due  to  malaria,  leukaemia,  or  pseudoleukaemia.  As  a 
proof  of  the  congenital  origin  of  the  relaxation  of  the  splenic 
ligaments.  Osier  cites  its  occurrence  in  different  members  of  the 
same  family. 

It  is  an  interesting  fact  that,  although  prolapse  of  the 
spleen  occurs  commonly  with  general  enteroptosis..  in  a  major- 
ity of  the  cases  operated  upon  and  reported,  nothing  is  said  of 
ptosis  of  the  other  organs,  and  in  this  case,  as  is  stated  in  the 
history,  the  abdominal  organs  were  in  apparently  normal 
position. 

Diagnosis. — The  diagnosis  of  prolapsed  spleen  is  made 
from  the  shape  and  position  of  the  organ,  and  may  be  con- 
firmed by  palpation  of  its  edges  and  by  the  most  confirmatory 
sign  of  all,  the  feeling  of  the  splenic  notches.  In  certain  in- 
stances it  is  said  that  the  vessels  entering  the  spleen  may  be 
palpated.  The  diagnosis  is  also  aided  by  ruling  out  kidney 
prolapse  after  ascertaining  that  both  kidneys  are  in  normal 
position.  In  most  cases  where  the  diagnosis  has  been  made, 
the  splenic  notches  have  been  felt. 

Syjnptottis. — In  all  cases  of  torsion  there  is  great  pain,  due 
to  dragging  on  the  pedicle  from  the  additional  weight  of  the 
congested  spleen,  stretching  of  the  capsule  from  the  same 
cause,  and  the  occurrence  of  an  acutely  tender  mass,  as  a  rule 
movable  in  all  directions  unless  surrounded  by  adhesions. 
Temperature,  pulse,  vomiting,  and  shock  arc  dei)endent  upon 
the  degree  of  torsion. 

Treatment. — The  indications  are  to  remove  the  twist  and  to 
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restore  the  organ  to  as  near  normal  conditions  as  possible  with 
a  reasonable  prospect  of  its  remaining  so,  and  if  this  is  not 
possible,  to  remove  it.  In  the  list  of  cases  reported  since 
June,  IQ08,  only  one  is  spoken  of  in  which  splenopexy  was 
done,  and  in  this  case  gauze  packing  was  also  used.  In  another 
the  spleen  was  simply  untwisted  and  no  attempt  made  to 
restore  it  to  place ;  and  in  another,  gauze  packs  and  a  belt  were 
used.  In  the  remaining  cases  splenectomy  was  practised. 
There  were  no  fatal  results  in  any  of  the  methods  of  treatment. 

In  nearly  all  of  the  treatises  on  surgery,  splenectomy  is 
recommended  and  splenopexy  condemned  because  of  the  prone- 
ness,  it  is  stated,  of  the  prolapse  to  recur  in  cases  with  a 
marked  degree  of  descent.  That  this  is  true  seems  more  than 
likely,  yet  in  view  of  the  lessened  danger,  the  somewhat  hazy 
idea  which  we  still  have  about  the  spleen,  and  the  success  of 
the  simple  procedure  in  these  three  cases  and  in  other  cases 
reported  in  the  earlier  literature,  it  seems  that  there  must  be 
a  place  for  splenopexy,  either  by  suture,  packing,  or  pouch. 
In  a  certain  group  of  cases  similar,  I  believe,  to  the  case  here 
described,  in  which  all  of  the  supporting  structures  of  the 
spleen  are  not  yet  gone  and  the  spleen  has  not  prolapsed  into  the 
lower  abdomen,  also  in  those  cases  in  which  time  is  of  the 
greatest  value  on  account  of  previous  shock  or  exhaustion  from 
pulling  on  the  splenic  pedicle  or  the  suffering  which  goes  with 
it,  untwisting  the  pedicle  and  suturing  into  as  near  normal 
position  as  possible,  with  packing  or  not.  will  be  the  most 
rational  treatment,  and  the  place  most  suitable  for  splenopexy. 

In  those  cases  where  the  spleen  is  in  the  pelvis,  or  low 
down  in  the  abdomen,  with  a  long  and  corded  pedicle  making 
splenectomy  rapid  and  simple,  it  will  be  the  operation  of  choice, 
with  only  slight  danger  and  an  absolute  guarantee  of  non- 
recurrence. 

In  this  case  to  have  removed  the  spleen  wouM  have  been 
a  niiuh  dilTcrcnt  problem  iliaii  ihi-  simple  removal  o\  a  spken 
u  ilh  a  long  pe(bcle.  and  would  have  added  a  ilegrec-  of  ri>k  thai 
would  liave  been  unjustiliable. 

In  an  article  on  splenectomy,  George  Ben  Johnson  reports 
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the  occurrence,  prior  to  1890,  of  splenectomy  for  torsion  five 
times,  with  four  deaths:  between  1890  and  1900.  eleven  times, 
with  four  deaths;  and  between  1900  and  1908,  eleven  times, 
without  a  death. 

Below  is  submitted  the  cases  of  prolapsed  spleen  with 
torsion  reported  in  the  literature  since  that  date  (June,  1908)  ; 
six  treated  by  splenectomy  without  a  death ;  one  by  simple 
untwisting  resulting  in  recovery ;  one  by  untwisting  and  pack- 
ing; two.  including  the  author's,  by  splenopexy,  resulting  in 
recovery. 

C  R.  Blackburn  and  R.  G.  Craig.  Australian  Med.  Gaz.,  Dec,  1907, 
vol.  xxvi,  p.  615.     Replaced  from  pelvis  and  held  by  pads.     Good  recovery. 

Asa  B.  Davis.  Bull,  of  the  Lying-in  Hosp.  of  N.  Y.  City,  vol.  v, 
No.  I,  p.  24,  June,  1908.  Splenectomy  while  pregnant.  Recovery  and 
normal  delivery. 

J.  E.  Gemmell.  Jour,  of  Obstetrics  and  Gyn.  of  British  Empire, 
London,  Oct.,  1908.  Untwisted  and  not  removed  on  account  of  patient's 
condition.     Seen  a  year  later  without  symptoms. 

J.  E.  Gemmell.  Jour,  of  Obstetrics  and  Gyn.  of  British  Empire, 
London,  Oct.,   1908.     Splenectomy.     Recovery. 

Adam  Reutcrskiold  and  Artur  Vestberg.  Upsa'a  Liikareforenings 
Forhandlingar,  June  20,  xiii,  No.  5,  p.  355.     Splenectomy.     Recovery. 

P.  Paterson.     London  Lancet,  No.  20,  1909.     Splenectomy.     Recovery. 

L  MacDonald  and  \V.  A.  Mackay.  London  Lancet,  Sept.  25,  1909. 
Splenectomy.     Recovery. 

W.  J.  Mayo.  Jour.  /\.  M.  A.,  vol.  liv.  No.  i.  p.  14.  Suture  and 
packing.     Recovery. 


CYSTS  OF  THE  OMENTUM.* 
BY  CHARLES  N.  DOWD,  M.D., 

OF    NEW   YORK. 
Professor  of  Clinical  Surgery  in  Columbia  University. 

Cysts  of  the  omentum  are  uncommon;  they  give  two  main 
varieties  of  interest:  (i)  practical,  referring  to  their  diagnosis 
and  treatment;  (2)  academic,  referring  to  their  origin. 

1.  From  the  practical  stand-point  we  may  remember  that 
at  rare  intervals  these  cysts  are  found,  that  their  s\Tnptoms 
in  non-malignant  cases  are  mainly  mechanical,  due  to  pressure 
or  traction  on  surrounding  structures,  and  that  operations 
have  in  the  main  been  successful  and  free  from  serious  dif- 
ficulty, about  86  per  cent,  of  the  reported  cases  having  ended 
in  recovery. 

2.  Origin :  The  origin  in  most  of  the  cases  has  been 
apparently  similar  to  that  of  mesenteric  cysts.  In  a  discus- 
sion of  mesenteric  cysts  held  before  this  society  several  years 
ago,  the  members  assented  to  their  classification  into :  ( i ) 
embryonic  cysts;  (2)  cystic  malignant  disease;  (3)  echino- 
coccus  cysts. 

Most  of  the  cysts  of  the  omentum  may  be  included  in  the 
same  classification,  for  it  is  evident  that  embryonic  rests  may 
occur  between  the  peritoneal  layers  of  the  omentum  as  they 
do  between  those  of  the  mesentery,  although  such  occurrence 
is  less  common. 

Cystic  malignant  disease  and  echinococcus  cysts  are  oc- 
casionally found  in  the  omentum,  but  their  consideration  does 
not  properly  come  within  the  limits  of  this  paper. 

A  number  of  very  able  articles  have  been  written  on 
omental  cysts,  among  which  we  may  particularly  mention 
that  by  Hasbrouck.  ^  By  its  aid  and  with  a  pains-taking  search 
of  the  literature.  Doctor  Farr  has  prepared  the  following 
table. 


*  Read  before  the  New  York  Surgical  Society,  March  aa,  igii. 
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TABULATED  DESCRIPTION  OF  OMENTAL  CYSTS.  EXCLUDING  ECHINO- 
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COCCUS  CYSTS  AND  CYSTIC  MALIGNANT  DISEASES.    ByChas.E  Farr.M  D. 
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It  will  be  seen  that  most  of  the  cases  have  been  very  in- 
completely reported,  and  that  there  have  been  few  exhaustive 
descriptions  of  the  cyst  walls  and  the  cyst  fluid,  hence  it  is 
impossible  to  reason  with  accuracy  as  to  their  origin.  Ap- 
parently most  and  possibly  all  of  these  cysts  were  of  em- 
bryonic origin.  One  must,  however,  notice  how  large  a 
proportion  of  them  gave  evidences  of  blood  in  their  contents — 
four  of  them  contained  coagulated  blood,  eighteen  contained 
fluid  so  dark  in  color  that  they  had  apparently  contained  blood. 

It  is  self-evident  that  an  ordinary  hrematoma  in  the  omen- 
tum should  not  be  described  as  a  cyst,  but  the  results  of 
hemorrhage  into  the  omentum  may  well  receive  further  study 
and  it  is  believed  that  the  case  here  reported  may  throw  some 
light  on  the  subject. 

Case  History,  No.  657  B. — G.  R.,  aged  twenty-six,  a  clerk  and 
football  player,  admitted  to  Roosevelt  Hospital.  June  30,  1910. 
Discharged  cured,  July  8.     Diagnosis,  cyst  of  omentum. 

Chief  Complaint. — Lump  in  abdomen. 

Present  Illness. — Fifteen  months  ago  while  straining  at  stool, 
he  felt  something  "  snap  "  inside  of  him,  anfl  immediately  began 
to  feel  very  faint.  He  collapsed  for  several  minutes,  then  re- 
covered, then  went  to  bed  for  ten  days  on  account  of  weakness 
and  pain  in  abdomen.  He  was  nauseated  and  vomited  once  or 
twice.  After  lying  in  bed  for  ten  days  he  felt  well  again.  About 
four  months  ago  he  noticed  a  lump  in  the  left  side  of  the  abdomen 
about  half  as  large  as  a  hen's  e£^^;.  This  lump  apparently  in- 
creases and  diminishes  in  size :  he  thinks  it  is  slowly  getting  larger. 
There  has  been  constantly  a  dull  aching  pain  in  the  tumor.  No 
pulsation  noted.  Patient  is  habitually  constipated.  No  fever. 
Appetite  good.  Has  had  acute  attacks  of  cramp-like  abdominal 
pain,  about  six  attacks. 

Past  History. — Negative  for  infectious  or  contagious  diseases 
except  measles.  Cardiorespiratory,  negative.  Gastro-intestinal, 
no  stomach  symptoms.  Constipation.  Abdomen  too  full,  patient 
says.  Urinary,  negative.  No  gonorrhnca  or  lues.  Alcohol  in 
moderation. 

Family  History. — Negative  to  neoplasm  or  tuberculosis. 
Father  died  of  stomach  trouble. 


Fig.  I. 
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Physical  Examination. — Patient  is  a  well-nourished  young 
man,  who  does  not  look  to  be  acutely  ill.  He  shows  no  abnor- 
mality excepting  in  the  lower  part  of  the  abdomen,  where  a  tumor 
can  be  felt.  It  is  2^^  inches  below  the  umbilicus  and  extends  to 
the  left  from  the  median  line.  It  seems  about  as  large  as  an 
orange.  It  is  firm,  smooth,  and  apparently  is  not  in  anterior  ab- 
dominal wall.  Firm  pressure  over  it  causes  pain.  It  is  somewhat 
movable.  No  pulsation  can  be  made  out.  No  murmur  is  heard. 
Pressure  seems  to  make  no  difiference  in  size  of  tumor. 

Operation. — Anaesthetic :  gas  and  ether.  Median  incision.  A 
cyst  about  as  large  as  a  grape  fruit  was  found  attached  to  the 
pelvic  peritoneum;  it  had  a  pedicle  above,  which  was  composed  of 
twisted  omentum  (see  diagram).  Its  wall  was  thin.  The  ten- 
sion of  the  fluid  was  moderate.  A  fold  of  peritoneum  extended 
upward  on  to  its  anterior  wall ;  when  this  was  peeled  down 
the  cyst  wall  proper  was  found  to  be  continuous  with  the  omental 
peritoneum.  The  fluid  was  aspirated  and  found  to  be  clear,  thin, 
and  watery.  The  cyst  was  then  separated  from  its  pelvic  ad- 
hesions ;  its  pedicle  was  ligated,  and  it  was  removed.  On  sec- 
tion the  cyst  wall  was  found  to  be  composed  of  omental  peritoneum 
and  fibrous  tissue  into  which  this  peritoneum  was  incorporated. 
Within  this  wall  and  pressed  firmly  against  it  there  was  a  friable 
layer  of  coagulated  fibrin.  The  patient  made  an  uninterrupted 
recovery. 

Pathological  Report  (Dr.  Mortimer  Warren). — The  tumor  was  a 
cyst  about  the  size  of  a  large  orange,  and  contained  8  to  10  oz.  of  clear 
fluid.  It  was  covered  with  peritoneum.  Beneath  the  peritoneum  there 
was  a  rather  thick  layer  which  was  bluish-green  in  color  and  very  friable, 
breaking  on  being  touched.  The  pedicle  of  the  tumor  was  composed  of 
mesentery  twisted  on  itself  many  times. 

Microscopical  Examination. — Showed  that  the  cyst  wall  was  com- 
posed of  fibrous  tissue  congested  and  infiltrated  with  round  cells.  It 
contained  many  blood-vessels  and  showed  evidences  of  inflammation.  The 
inner  layer  was  coagulated  fibrin  and  showed  no  definite  cellular  struc- 
ture. 

The  cyst  fluid  was  pale  in  color,  sp.  gr.  1008,  albumin  i  per  cent,  (in 
bulk).  There  were  a  few  blood-cells  which  apparently  got  into  the  fluid 
during  the  operation.  Their  examination  showed  a  ratio  of  .216  red  blood- 
cells  to  36  wiiite  blood-cells. 

A  differential  count  showed:  4  per  cent,  polymorphonuclear  cflls ;  60 
per  cent,  lymphocytes ;  36  per  cent,  endothelial  cells.  The  fluid  was 
apparently  a  transudate,  not  an  exudate.    There  were  no  bacteri.i. 
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Probable  Method  of  the  Formation  of  the  Cyst. — The  facts 
that  this  cyst  wall  was  little  more  than  thickened  peritoneum 
and  that  there  was  a  layer  of  coagulated  fibrin  within  it.  lead 
one  to  wonder  whether  it  could  have  been  the  result  of  an 
omental  ha^matoma.  Furthermore,  the  patient's  history  sug- 
gests such  a  formation.  The  attack  came  on  suddenly  while 
he  was  straining,  he  felt  as  though  something  had  given  way, 
he  fainted  and  had  to  be  in  bed  for  several  days,  he  had  been 
subjected  to  frequent  traumatisms,  and  hence  was  more  apt 
than  the  average  person  to  have  omental  hemorrhage.  One 
who  believes  the  cyst  to  have  been  the  result  of  hemorrhage 
should  explain  the  absence  of  haemoglobin  in  its  contents,  the 
very  light  specific  gravity  of  its  fluid,  and  the  apparent  increase 
in  the  size  of  the  cyst  and  in  the  pain. 

Absence  of  Hccmoglobin  in  fluid. — Adami  and  Bradley 
have  explained  the  disappearance  of  the  haemoglobin. 

Adami,^  writing  of  hemorrhagic  cysts,  says:  ''Extensive 
hemorrhages  into  the  substances  of  sundry  organs  may  re- 
sult not  in  the  ultimate  absorption  of  the  exuded  fluid  but  in 
cyst  formation.  The  hemorrhage  leads  to  the  destruction 
of  the  tissue  of  the  infiltrated  area;  eventually  a  capsule  is 
found  around  the  exuded  blood,  but  while  this  is  proceeding, 
through  the  combined  agencies  of  leucocytes  and  autolysis 
the  bodies  of  the  corpuscles  and  the  cell  debris  undergo 
removal,  as  does  also  the  diffused  and  altered  haemoglobin, 
so  that,  after  a  few  weeks,  the  cyst  is  found  to  contain  a  th/n, 
blood-stained  fluid,  and  eventually  all  the  contents  come  to  be 
a  clear  serous  fluid.  The  last  indication  of  the  hemorrhagic 
origin  of  such  a  cyst  is  the  presence  of  modified  blood  pig- 
ment in  and  around  the  fibrous  capsule.  The  organs  in  which 
such  hemorrhagic  cysts  are  specially  liable  to  be  found  are 
the  brain,  goitrous  thyroid,  scalp  of  the  newborn  and  children 
(ccphallKcmatoma),  pinnae  of  ears  (football  players  and 
lunatics)   (othematoma)." 

Bradley  ^  has  studied  the  same  process  in  the  thyroid 
gland,  and  has  described  seven  thyroid  cysts  which  showed 
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hemorrhagic  origin  and  illustrated  different  stages  of  cyst 
development  and  absorption  of  hsemoglobin. 

Bram  cysts  which  were  the  sequelae  of  hemorrhages  and 
which  contained  clear  fluid  have  been  very  often  described, 
and  they  offer  very  good  examples  of  the  process  under  con- 
sideration. 

Light  Specific  Gravity  of  the  Fluid. — In  speaking  of  the 
fluid,  Dr.  Warren  said  that  it  seemed  like  the  fluid  of  oedema, 
not  like  the  fluid  ordinarily  found  within  a  cyst.  Its  specific 
gravity,  1008,  was  much  less  than  that  of  blood,  which  is 
about  1060.  Its  content  of  albumin,  i  per  cent,  (by  bulk), 
was  also  a  small  fraction  of  that  in  blood-serum,  which  is 
about  50  per  cent,  when  estimated  by  the  same  method. 

Can  the  light  character  of  this  fluid  be  explained  by  the 
twisted  pedicle  of  the  cyst?  One  may  well  believe  that  it  can. 
Much  has  been  written  about  torsion  of  the  omentum.  In 
1900  Wiener*  tabulated  seven  cases;  in  1905  Corner  and 
Pinches^  53  cases,  and  in  1910  Finsterer  *^  72  cases,  and 
records  of  a  few  other  cases  are  to  be  found  in  the  literature. 
Most  of  the  cases  (90  per  cent.)  have  been  associated  with 
hernia. 

The  omentum  has  been  twisted  between  two  fixed  points 
in  23  per  cent,  of  the  cases  (Pretzsch'),  its  lower  edge  has 
been  free  in  j/  per  cent.  This  torsion  is  not  so  common  as 
that  of  ovarian  cyst  pedicle  and  probably  not  so  common  as 
volvulus  of  the  intestine.  Either  the  existence  of  an  omental 
haematoma  or  the  adhesion  of  the  omentum  to  the  pelvic 
peritoneum  would  give  conditions  for  omental  torsion,  and 
the  existence  of  such  a  torsion  in  this  patient  is  not  to  be 
wondered  at.  Torsion  might  easily  cause  oedema  below  the 
pedicle,  and  in  a  cyst  with  indefinite  vascular  walls  this  oedema 
might  easily  determine  the  character  of  the  contained  fluid ; 
the  watery  elements  being  present  in  a  larger  proportion  than 
in  ordinary  cysts. 

The  symptoms  of  torsion  of  the  omentum  have  usually 
simulated  those  of  strangulated  hernia  or  appendicitis  (suilden 
pain,  nausea  or  vomiting,  constipation,   tenderness,   rigidity, 
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etc.),  and  the  attacks  of  pain  and  the  discomfort  which  this 
patient  had  were  probably  in  large  measure  due  to  the  omental 
torsion. 

SuDiinary. — The  cyst  formation  in  this  case  is  believed 
to  have  been  due  to  the  following  elements : 

1.  Hemorrhage  into  the  greater  omentum,  forming  a 
haematoma. 

2.  Absorption  of  the  haemoglobin  and  degeneration  of 
the  blood-cells,  as  described  by  Adami  and  Bradley. 

3.  Torsion  of  the  omentum,  as  in  cases  tabulated  by 
Finsterer  and  others,  with  consequent  oedema  and  transuda- 
tion of  the  watery  elements  of  the  serum  into  the  cyst  cavity. 

The  attacks  of  pain  were  similar  to  those  which  have  been 
described  by  patients  with  omental  torsion. 

The  condition  must  be  a  rare  one,  but  in  these  days  of 
careful  study  of  abdominal  conditions,  it  surely  has  a  prac- 
tical as  well  as  an  academic  bearing. 
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LINITIS  PLASTICA  (CIRRHOSIS  OF  STOMACH). 

WITH  A  REPORT  OF  A  CASE  CURED  BY  GASTRO-JEJUNOSTOMY. 

BY  HENRY  H.  M.  LYLE,  M.D., 

OF  NEW  YORK. 

Instructor  in  Operative  Surgery  in  the  College  of  Physicians  and  Surgeons  of 
Columbia  University  ;  Associate  Surgeon,  St.  Luke's  Hospital. 

The  term  linitis  plastica  was  used  by  Brinton  to  designate 
a  special  disease  of  the  stomach,  benign  in  nature,  character- 
ized, pathologically,  by  a  diffuse  or  circumscribed  increase  in 
the  connective  tissue  involving  chiefly  the  submucosa,  and  to 
a  lesser  degree  the  other  layers,  giving  rise  to  a  marked  thick- 
ening of  the  stomach  walls  with  a  corresponding  diminution 
in  its  lumen ;  clinically,  by  its  insidious  onset,  its  slow  progres- 
sive gastric  symptoms,  its  cachexia,  and  fatal  termination. 

Nomenclature. — In  searching  the  literature  the  follow- 
ing synonyms  for  the  disease  are  found:  (i)  chronic 
interstitial  gastritis;  (2)  sclerosis  of  stomach  (Sneller);  (3) 
fibroid  induration  (Handfield  Jones)  ;  (4)  fibroid  disease 
of  pylorus  (Haberson);  (5)  hypertrophy  with  induration 
(Cruveilhier)  ;  (6)  submucous  hypertrophy;  (7)  submucous 
sclerosis  with  chronic  gastritis  and  callous  retroperi- 
tonitis  (Hanot  and  Gombault)  ;  (8)  hypertrophic  stenosing 
gastritis  (Boas);  (9)  hypertrophic  stenosis  of  pylorus  (Le- 
bert)  ;  (10).  fusocellular  sarcoma  (Lyonnet)  ;  (11)  plastic 
linitis  (Brinton);  (12)  cirrhosis  of  the  stomach;  (13)  endo- 
gaslritis  obliterans  (Leersum)  ;  (14)  Magenschrumpfung; 
(15)  Zuckergussmagen ;  (16)  hypertrophy  of  the  stomach 
(Fox);  hypertrophic  sclerosis  of  the  submucosa  (Bouvert); 
(17)  atrophy  of  stomach  (Fenwick)  ;  (18)  Cirrhotische  Ver- 
kleinerung  des  Magens  (Nothnagel)  ;  (19)  cancer  conjunctif 
sous-muquex  (Bard  et  Garret);  (20)  neurofibromatose  car- 
cinomatose  (Curtis):  (21)  gastro-intcstinal  sclcrostenosis 
(Krompecher). 
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History. — The  condition  of  scirrhus  of  the  stomach  had 
been  recognized  two  to  three  centuries  before  Brinton's  descrip- 
tion. These  early  descriptions  were  scattered  and  incomplete, 
Lieutaud  (1779),  Voegtel  (1804),  Pohl  (1804).  In  the  sec- 
ond quarter  of  the  nineteenth  century  the  observations  became 
more  frequent.  In  France,  Andral  (1835),  Cruveilhier 
(1835),  Monnert  (1841),  Salse  (1844),  Berault  (1847),  Le- 
bert  (1845),  Boyer  (1848),  Broca  (1850)  described  the 
condition.  Andral's,  Cruveilhier's,  and  Broca's  descriptions 
are  clear-cut.  and  definitely  state  that  the  lesion  is  benign.  Le- 
bert  recorded  a  case  in  which  the  stomach,  colon,  and  rectum 
were  involved. 

In  Germany  Gluge  (1850)  described  a  case  of  complete 
involvement  of  the  stomach,  Brant  (1851),  one  in  which  the 
lesion  was  found  in  the  stomach  and  caecum.  By  these  authors 
the  lesion  was  held  to  be  benign.  In  Austria  Rokitansky 
(1859)  stoutly  maintained  that  the  submucous  hypertrophies 
were  nothing  else  than  libroid  cancers. 

To  Brinton  (1854)  belongs  the  credit  of  attempting  to 
establish  it  as  a  separate  and  distinct  disease  of  the  stomach. 
He  gave  to  it  the  name  linitis  plastica  (cirrhotic  inflammation). 

Of  the  terms  offered,  Brinton's  baptismal  name  has  won 
the  most  favor.  This  is  especially  true  of  the  French  and 
Italian  literature.  In  his  search  for  a  distinctive  title  he  sug- 
gests "  that  the  inflammation  of  the  filamentous  network  of 
areolar  tissue,  which  seems  to  be  the  main  characteristic  of 
the  lesion,  might  be  well  expressed  by  such  a  word  as  lin- 
itis "  (from  the  Homeric  Uuov ,  ex  lino  factum).  He  rejects 
the  term  interstitial  gastritis  "as  the  involvement  of  the  mu- 
cous membrane  is  inconstant,  late,  and  incidental  " ;  hyper- 
trophy, as  it  is  an  evident  misnomer;  fibroid  infiltration, 
because  it  is  not  a  true  histological  likeness. 

Contemporary  with  Brinton  the  English  observers.  Hand- 
flcld  Jones,  Wilks,  Fox,  Habershon,  Hare,  and  Quain  re- 
ported cases  and  considered  the  affection  benign.  For  a  con- 
siderable period   following  Brinton's  observations,   the  view 
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that  the  lesion  was  benign  met  with  the  most  favor.  This  was 
materially  strengthened  by  the  admirable  articles  of  Hanot 
and  Gombault  (1882),  Tourlet  (1902).  On  the  other  hand, 
Garret  (1892),  Bret  and  Paviot  (1894),  Hoche  (1903), 
Schacher  (1903),  forcibly  declared  the  lesion  to  be  malignant. 
This  later  conclusion  dominates  the  French  and  Italian  hter- 
ature  of  to-day. 

Opposed  to  this  we  have  the  operative  findings  and  results 
of  von  Eiselberg  (1902),  Roux  (1903),  Sheldon  (1904), 
Jonnesco  and  Grossman  (1905),  Deaver  (1906),  Lyle  (1908), 
and  the  most  excellent  article  of  Kurt  von  Sury  (1907). 

Nature  and  Pathogenesis. — The  pathogenesis  of  this  af- 
fection is  not  yet  clear,  and  it  is  impossible  to  say  which  of 
the  many  theories  is  correct.  Brinton  was  well  aware  of  the 
difficulty  of  making  any  definite  statement,  and  warns  that 
nothing  short  of  "  careful  histories  of  cases  during  life  and 
still  more  careful  examinations  of  the  corresponding  specimens 
after  death,  in  a  far  larger  number  than  are  at  present  at 
our  disposal,  can  afford  materials  for  any  safe  deductions." 
He  recognizes  the  fact  that  a  careful  examination  of  the 
stomach  may  not  reveal  anything  suggestive  of  cancer,  yet 
the  adjacent  glands,  lungs,  liver,  etc.,  may  yield  cancerous 
deposits. 

Among  the  numerous  theories  that  have  been  advanced 
are:  that  it  is  a  stage  of  advanced  gastritis;  a  primary  atrophy 
(Fenwick)  ;  a  result  of  chronic  passive  hypercemia  due  to  car- 
diac insufficiency  (von  Sury).  Pedrazzini  believes  it  to  be 
a  manifestation  of  senility;  Huchard,  an  arteriosclerosis;  and 
Poncet,  Leriche,  Villiers,  and  Phillippen  claim  that  it  has  a 
tubercular  element.  Bouvcrt  thinks  it  is  due  to  a  lymphatic 
obstruction ;  Wilks,  that  it  is  a  primitive  sclerosis  of  the  sub- 
mucosa ;  Garret  and  Bard,  that  it  is  a  secondary  sclerosis 
following  a  fusiform  sarcoma.  Bret  and  Paviot  maintain 
that  it  is  secondary  to  an  infiltrating  epithelioma.  Shacher 
holds  that  it  is  an  epithelioma  pure  and  simple,  starting  from 
the  mucosa,  infiltrating  the  gastric  walls,  causing  an  irritative 
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connective-tissue  hyperplasia,  this  irritation  producing  epithe- 
hal  buds.  Hoche  maintains  that  it  is  an  infiltrating  epithe- 
lioma arising  from  an  old  cicatrizing  ulcer.  Danel's  view  is 
similar,  but  he  places  special  stress  on  the  cancerous  involve- 
ment of  the  glands.  Hanseman,  in  his  work  on  endothelioma, 
says  that  many  of  the  so-called  scirrhous  infiltrations  of  the 
stomach  are  endothelioma. 

Delebet  claims  that  linitis  plastica  is  a  diflfuse  cancer  of 
the  stomach.  "  The  interest  is  not  so  much  the  question  of 
the  nature  but  how  it  advances.  In  linitis  plastica  secondary 
nests  have  been  observed  in  all  parts  of  the  intestine ;  these 
could  be  attributed  to  primitive  cell  nests  because  they  appear 
not  in  the  mucosa,  but  in  the  cellular  or  muscular  layers  and 
others  on  the  mesenteric  side."  They  are  due  to  a  retrograde 
invasion  of  the  lymphatics;  they  present  a  phenomenon  iden- 
tical to  the  one  Handley  has  described  in  the  breast  under  the 
name  of  permeation ;  this  mechanism  is  not  habitual,  on  the 
contrary  it  is  only  in  these  cases.  The  secondary  nodules, 
which  in  ordinary  cancers  of  the  stomach  are  most  often  found 
in  the  liver,  are  lacking  in  a  great  majority  of  recorded  cases. 

In  all  these  theories  only  two  distinct  ideas  have  been  ex- 
pressed :  one,  that  linitis  plastica  is  a  special  affection  of  an 
indefinite  nature  and  cause;  the  other,  that  linitis  plastica  is 
a  special  form  of  scirrhous  cancer. 

Krompecher  holds  that  gastro-intestinal  sclerostenosis  is 
not  a  mere  disease  of  the  pylorus,  but  is  found  in  the  intestines 
and  peritoneum,  and  that  it  is  the  result  of  a  chronic  venous 
ccdema  caused  by  cardiac  insufficiency  and  arteriosclerosis ;  and 
that  the  pathological  process  bears  a  close  relation  to  sclero- 
derma.    (See  Krompecher's  conclusion,  Case  70.) 

Pathology. — Two  forms  are  recognized,  the  local  and  the 
general.  In  the  localized  form  we  find  indurated  plaques  on 
different  portions  of  the  viscus.  This  is  rare.  Viti's  case  is 
an  example.  The  more  common  variety  of  this  form  is  the 
one  which  is  found  in  tlie  pyloric  region,  forming  a  plaque  of 
varying  extent,   often   encircling  and   stenosing  the  pylorus. 
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Examples  of  this  are  the  cases  of  Habersohn,  Tilger,  Boas, 
Chaput  and  Fillet,  Brissaucl,  Oettenger  and  Tourlet.  It  is 
natural  to  suppose  that  the  obstruction  to  the  pylorus  would 
lead  to  a  dilatation  of  the  stomach.  This  is  seldom  met  with 
(exception,  Nauvverk).  The  infiltration  shades  insensibly  into 
the  normal  stomach  tissue,  but  stops  abruptly  at  the  duo- 
denum. An  exception  to  this  is  Marcy  and  Griffith's  case, 
where  the  infiltration  extends  to  the  duodenal  entrance  of  the 
common  duct.  Herrenschmidt's  case,  in  which  the  process  has 
extended  into  the  duodenum,  pancreatic  ducts,  and  common 
bile-duct,  cannot  be  considered  as  an  exception,  for  it  is  not 
a  true  linitis  plastica. 

In  the  generalized  form  the  stomach  may  be  normal  in 
size,  dilated,  or  contracted.  Contraction  is  the  rule,  dilatation 
the  exception.  In  a  typical  case  we  find  a  shrunken,  thick- 
walled  tube  lying  transversely  across  the  epigastrium,  sug- 
gesting by  its  size  a  segment  of  the  large  intestine.  Often  the 
walls  of  such  a  case  are  so  rigid  that  if  the  stomach  be  removed 
it  does  not  collapse  but  maintains  its  original  shape.  The 
peculiar  dull  grayish  color  of  the  peritoneum  gives  to  the 
surface  of  the  stomach  a  scarred  looking  appearance. 

On  section  the  stomach  wall  is  greatly  increased  in  thick- 
ness. Brinton  says  it  may  be  six  to  eight  times  as  thick  as 
the  normal  wall.  Despite  the  infiltration  the  layers  remain 
distinct. 

In  the  advanced  cases  all  the  coats  are  involved,  the  most 
marked  involvement  being  in  the  submucosa,  subserosa  and 
serosa.  According  to  Brinton  the  submucosa  is  ten  to  twenty 
times  its  normal  thickness,  the  serosa  and  subserosa  seven  to 
ten  times,  the  musculnris  five  to  eight  times,  and  the  mucosa 
two  to  three  times.  The  mucosa  is  often  normal  in  ajipear- 
ance.  "  the  secretory  structures  remaining  substantially 
healthy,"  or  it  may  be  thickened  and  merged  into  the  adja- 
cent layers.  Primitive  atrophv  is  infrequent,  ulceration  rare. 
When  there  is  marked  involvement  of  the  walls  the  knife 
fairly  creaks  as  if  it  were  cultitig  through  c;irtila;;e.  The  cut 
section  is  comparatively  bkxxlless,  and  no  cancer  juici"  can  be 
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expressed.  Tumor  formation  is  uncommon;  it  is  a  flat  mfil- 
trating  process.  The  lymphatic  glands  are  small  and  hard, 
sometimes  enlarged. 

In  the  majority  of  cases  evidences  of  an  associated  sub- 
acute or  chronic  peritonitis  are  prominent :  lymph  on  the  coils 
of  the  intestine,  fibrous  adhesions,  ascites,  thickening  and 
opacities  of  lesser  and  greater  omentum,  white  waxy-like 
plaques  on  the  visceral  and  parietal  peritoneum,  thickening 
of  the  retroperitoneal  tissue  (retroperitoneal  callus  of  Hanot 
and  Gombault). 

Analogous  lesions  are  found  in  the  colon,  rectum,  and 
small  intestine.  These  lesions  start  from  the  mesenteric  at- 
tachment and  suggest  a  retrograde  lymphatic  involvement. 
These  secondary  involvements  are  considered  by  Bret  and 
Paviot  to  be  cancerous.  Krompecher  concludes  that  they  are 
benign  and  suggests  the  similarity  between  the  lesions  and 
scleroderma. 

Microscof>ical  Examination. — The  mucosa  may  be  normal, 
or  it  may  show  evidences  of  a  chronic  productive  or  atrophic 
gastritis.  In  the  advanced  cases  we  meet  with  cystic  dilata- 
tion of  the  tubules,  constrictions,  and  other  anomalies  due  to 
the  pressure  effects  of  the  infiltrating  connective  tissue.  This 
infiltration  may  lead  to  a  sclerosis  with  atrophy,  causing  a 
complete  disappearance  of  all  the  glandular  elements  (example, 
Osier's  case). 

The  most  marked  and  constant  lesion  found  is  a  diffuse 
hypertrophy  of  the  connective-tissue  elements  of  the  submu- 
cosa.  The  bundles  of  white  connective  tissues  traverse  the 
layers  in  irregular  bands,  surrounding  the  blood-vessels  and 
interlacing  with  one  another.  The  blood-vessels  may  show 
signs  of  endarteritis.  The  resemblance  which  this  tangled 
interlacement  of  fibres  bears  to  the  weave  of  sail-cloth  sug- 
gested to  Brinton's  mind  the  term  "  linitis." 

It  is  a  disputed  question  whether  the  epithelial  cells  found 
in  the  submucosa  and  muscularis  are  carcinomatous  or  whether 
they  spring  from  the  endothelium  lining  the  normal  lymph 
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spaces.  The  majority  of  observers  consider  tliese  nests  to  be 
evidences  of  cancer.  In  the  muscularis  there  is  a  combination 
of  hyjiertrophy  and  atrophy  of  the  muscle  fibres.  Bands  of 
connective  tissue  are  found  passing  from  the  submucosa 
through  the  muscularis  to  the  subserosa.  The  subserosa 
shows  a  marked  connective-tissue  infiltration,  the  serosa  a 
destruction  of  the  endothelial  cells.  The  lym.phatic  glands 
when  involved  show  a  chronic  connective-tissue  fibrosis. 

In  forming  a  mental  picture  of  this  lesion  we  are  struck 
by  the  sharp  contrast  between  the  integrity  of  the  mucosa  with 
its  absence  of  ulceration  and  the  enormous  thickening  of  the 
submucosa. 

Etiology. — It  is  a  disease  of  adult  life.  In  Table  A  (true 
linitis  plastica),  the  total  number  of  cases  in  which  the  age 
is  given  is  64.  Excluding  three  of  these  (Nos.  8,  55,  57) 
which  cannot  be  properly  admitted,  the  remaining  61  are 
grouped  as  follows : 

Between  20-30  years    6  cases 

Between  30-40  years     13  cases 

Between  40-50  years    17  cases 

Between  50-60  years     11  cases 

Between  60-70  years     12  cases 

Between  70-80  years     2  cases 

In  Table  B  (so-called  malignant  linitis  plastica),  the  total 
number  of  cases  in  which  the  age  is  given  is  54.  Excluding 
Nos.  36  and  50,  the  remaining  52  are  grouped  as  follows : 

Between  20-30  years    6  cases 

Between  30-40  years    9  cases 

Between  40-50  years     10  cases 

Between  50-60  years     12  cases 

Between  60-70  years     11  cases 

Between  70-80  years     4  cases 

It  is  more  often  found  in  men  than  in  women.  In  Table 
A  (true  linitis  jilastica),  there  are  41  men;  22  women.  Sex 
not  given  in  15  cases. 
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In  Table  B  (so-called  malignant  linitis  plastica),  there  are 
2^  men;  19  women.     Sex  not  given  in  5  cases. 

A  considerable  number  of  the  cases  give  a  history  of  car- 
diac or  arterial  trouble;  a  few  give  an  alcoholic  history. 
Syphilis  is  not  a  factor.  Multiple  peptic  ulcers  have  been  ad- 
vanced as  a  cause.  Poncet,  Leriche,  Villiers,  and  Phillippen 
believe  that  tuberculosis  plays  an  important  part.  Occu- 
pation trauma  was  noted  in  the  cases  of  Hare,  Snellen,  and 
Schacher.     Ascites  and  peritonitis  are  results,  not  causes. 

Sy)iiptoms. — There  were  no  symptoms  referable  to  the 
stomach  in  Viti's  case,  the  antemortem  diagnosis  being  chronic 
bronchitis  and  arteriosclerosis.  Halipre's  and  Beaurain's  sec- 
ond case  gave  a  rheumatic  history,  their  third  case  died  of 
diabetes;  leucoplakial  plaques  were  found  in  the  mouth.  In 
Bouchard's  and  Kurt  von  Sury's  cases  the  stomach  symptoms 
were  overshadowed  by  arteriosclerosis  and  cardiac  complica- 
tions. The  diagnosis  was  not  made  until  a  few  months  before 
death.  In  the  great  majority  of  cases  the  onset  is  insidious;  in 
a  few  abrupt.  For  months  or  years  there  is  an  indefinite  his- 
tory of  dyspepsia,  then  definite  progressive  gastric  symp- 
toms appear,  followed  by  severe  anaemia,  starvation,  cachexia, 
and  death. 

In  the  first  stage  the  symptoms  are  vague  and  inconstant, 
they  are  best  described  by  the  term  indefinite  dyspepsia.  These 
symptoms  gradually  give  way  to  a  more  or  less  constant  anor- 
exia, occasional  vomiting,  and  an  indistinct  gastric  pain  and 
tenderness. 

The  involvement  of  the  peritoneum  brings  its  own  train  of 
symptoms  according  to  the  organs  and  structures  involved; 
constipation,  attacks  of  partial  obstruction,  and  marked  diar- 
rhoea have  been  reported;  of  these  diarrhoea  is  the  most  com- 
mon. Ascites  and  oedema  may  come  on  early,  but  as  a  rule 
they  are  terminal  symptoms. 

A  transverse  sausage-shaped  tumor  or  a  sense  of  resistance 
was  reported  in  13  cases.  The  motility  of  the  tumor  depends 
on  the  amount  of  peritoneal  involvement.     H.Tmatemesis  is 
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not  common ;  melena  rare.  An  increase  of  HCl  is  uncommon, 
a  decrease  or  absence  of  free  HCl  is  the  rule.  Lactic  acid  is 
present  in  a  small  number  of  cases. 

The  vomiting,  at  first  inconstant  and  inconsequent,  be- 
comes more  frequent;  towards  the  last  it  is  incessant.  If  the 
lesion  be  near  the  cardia  it  simulates  a  regurgitation  from  an 
oesophageal  stricture.  The  vomiting  is  never  that  of  a  dilated 
stomach,  but  of  a  small  rigid  organ  which  is  intolerant  to 
the  quantity  of  food  rather  than  the  quality.  The  patients 
complain  of  a  suffocative  tightness  in  the  epigastrium;  this 
distressing  symptom  is  partially  relieved  by  vomiting.  The 
stomach  cannot  be  distended  and  will  only  hold  small  quanti- 
ties of  fluid. 

Valuable  information  can  be  obtained  from  an  X-ray  exam- 
ination. In  Jonas's  case  the  shadow  showed  a  small  stomach 
of  the  infantile  type  drawn  well  up  under  the  ribs,  the  out- 
line of  the  shadow  was  sharp,  no  peristaltic  wave  was  noted. 
Pressure  on  the  stomach  wall  forced  the  bismuth  paste  into 
intestine. 

Course. — Unrelieved  by  surgical  measures,  the  disease  is 
uniformly  fatal.  In  43  cases  of  true  linitis  plastica,  in  which 
the  duration  of  the  symptoms  was  given,  the  shortest  was 
3  months,  the  longest  20  years,  the  average  49  months.  In  37 
cases  of  the  so-called  malignant  type,  the  shortest  duration 
was  one  month,  the  longest  1 5  years,  the  average  23.9  months. 

Diagnosis. — The  diagnosis  of  linitis  plastica  is  rarely 
made  during  life;  it  comes  to  light  as  a  surprise  of  the  operat- 
ing table  or  the  autopsy  room. 

Boulton  (1862)  reports  a  case  in  which  the  diagnosis 
of  linitis  plastica  was  made  during  life.  At  autopsy  the  gross 
findings  were  those  of  linitis  plastica,  but  as  no  microscopical 
examination  was  made,  the  honor  of  the  first  diagnosis  which 
was  proven  by  autopsy  and  microscopical  examination  goes 
to  Deguy  (1896);  the  credit  of  the  second  goes  to  Osier 
(1901). 

An  accurate  clinical  diagnosis  between  scirrhus  cancer  and 
linitis  plastica  is  impossil)le.     After  the  must  cari'ful.   pains- 
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taking  microscopical  examinations  failure  has  been  recorded 
(Curtis's  case).  The  points  in  favor  of  its  benignity  are:  a 
history  of  cardiac  insufticicncy.  general  arteritis,  pericarditis, 
etc.;  its  occurrence  in  younger  people;  its  long  duration;  the 
absence  of  evidences  of  dilatation  of  the  stomach;  the  slowly 
decreasing  capacity  of  the  stomach;  the  infrequency  of  hciema- 
temesis  and  melena ;  the  character  of  the  cachexia,  it  being  a 
starvation  rather  than  a  poisoning.  The  size,  distensibility. 
and  the  presence  or  absence  of  a  pyloric  stenosis  can  be  deter- 
mined by  the  X-ray  and  physical  means.  If  a  small  shrunken 
stomach  without  pyloric  tumor  formation  be  found,  the 
question  of  a  linitis  plastica  might  arise  (Jonas's  case). 

The  condition  has  been  mistaken  for  ( i )  movable  kid- 
ney, (2)  movable  spleen,  (3)  movable  transverse  colon,  (4) 
portal  cirrhosis,  (5)  pyloric  stenosis  with  ulcer,  (6)  gastric 
ulcer  with  degenerative  changes.  (7)  chronic  peritonitis, 
(8)  tubercular  peritonitis.  The  diffuse  infiltrating  hyper- 
trophic type  of  syphilis  of  the  stomach  could  be  readily  mis- 
taken for  linitis  plastica.  Here  we  would  depend  on  the  his- 
tory, the  results  of  a  course  of  anti-syphilis  treatment,  and  the 
presence  or  absence  of  the  Wassermann  reaction. 

Treatment. — The  practical  difficulties  in  making  a  diag- 
nosis between  this  lesion  and  scirrhus  cancer,  and  the  possibility 
of  it  being  a  precancerous  state,  make  gastrectomy  the  opera- 
tion of  choice  provided  the  technical  conditions  are  satisfac- 
tory. The  condition  of  the  patient,  the  presence  of  extensive 
adhesions,  etc..  may  make  gastro-enterostomy  advisable.  If 
gastro-enterostomy  is  impracticable,  jejunostomy  in  Y  gives  a 
better  clinical  result  than  gastrostomy.  Marchant  and  Domulin 
describe  lesions  similar  to  those  of  linitis  plastica,  in  which  the 
patients  have  been  apparently  cured  by  simple  exploratory 
laparotomy  and  by  gastro-enterostomy. 

Total  gastrectomy — three  cases. 

RriiER/\  (1895),  reported  by  I5occkel.  Total  gastrectomy  with  crsoph- 
agodiiodenal  anastomosis;  well  four  years  after.  This  is  the  first  oper- 
ative case  on  record.     It  was  a  marked  case  of  linitis  plastica  with  nunier- 
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ous  adhesions  between  the  stomach  and  the  parietal  peritoneum.  At  opera- 
tion a  portion  of  the  abdominal  wall  was  resected,  as  it  was  thought 
to  be  infiltrated  with  cancer.  Microscopical  examination  proved  it  to  be 
benign.     (Table  A,  No.  53.) 

Van  Leersum  (1900).  First  performed  pyloroplasty  (Heineke- 
Mikulicz),  no  improvement;  three  months  later  did  a  total  gastrectomy 
with  oesophagojejunal  anastom.osis.     (Table  B,  No.  38.) 

Jaboulay   (1904),  reported  by  Gayet  and  Patel.     Total  gastrectomy; 
rectum  removed  one  year  later  for  a  similar  lesion.     (Table  B,  No.  16.) 
Partial  gastrectomy — thirteen  cases. 

Monprofit  (1898).  Resection  of  one-third  of  the  stomach;  gastro- 
enterostomy in  Y.     (Table  A,  No.  28.) 

DEBfex  (1900),  reported  by  Brissaud.  Pylorectomy;  well  four  months 
later.     (Table  B.  No.  10.) 

Vautrin  (1900).  Partial  gastrectomy;  gastroduodenal  anastomosis; 
died  two  and  one-half  years  later  of  acute  phthisis;  no  autopsy.  (Table  B, 
No.  17.) 

Weiss  (1900),  reported  by  Schacher.  Partial  gastrectomy,  two-thirds. 
Gastroduodenal  anastomosis;  well  two  and  one-half  years  after.  (Table  B, 
No.  13.) 

Chaput  (1901),  reported  by  Tourlet.  First  gastro-enterostomy ;  then 
pylorectomy;  well  ten  months  after.     (Table  A,  No.  30.) 

PoNCET,  reported  by  Mouriquard.  Partial  gastrectomy  with  gastro- 
enterostomy; fourteen  days  after  the  original  operation  the  wound  broke 
open,  gastric  fistula  formed ;  spontaneous  healing ;  well  22  months  after. 
(Table  B.  No.  19.) 

Rossi   (1903).     Partial  gastrectomy;    patient  died  three  months  later 
from  intestinal  obstruction,  the  result  of  the  operation.    (Table  B,  No.  29.) 
DuRET   (1904),  reported  by  Danel.     Partial  gastrectomy  with  gastro- 
duodenal   anastomosis;    died    three    days    later    from    shock.      (Table    B, 
No.  45.) 

Tasini  (1906),  reported  by  Morone.  Partial  gastrectomy;  well  14 
months   later.      (Table   B,   No.   43.) 

QuENU  (1906).  Pylorectomy  with  posterior  gastro-enterostomy. 
(Table  B.  No.  25.) 

QuENtr  (1906).  Extensive  gastrectomy  with  posterior  gastro-enter- 
ostomy; died  three  and  one-half  years  after.     (Table  B,  No.  26.) 

Lecene  (1908).  Pylorectomy  with  gastro-enterostomy.  (Table  B, 
No.  24.) 

Temoin  (1910),  reported  by  Roussy.  Pylorectomy.  No  clinical  de- 
tails.    (Table  B,  No.  59.) 

Gastro-enterostomy — nine  cases. 

CiiAi'UT  (1906),  reported  by  Chaput  and  Pilliet.  GaNtro-enterostomy ; 
died  two  days  later.     (Table  A,  No.  25.) 

Trkonni  (1902),  reported  by  Cigno/zi.  Gastro-enterostomy  in  Y; 
died  eight  days  later  Irom  inanition.     (Table  B,  No.  a) 
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Vautrin  (1903),  reported  by  Vautrin  and  Hoche.  Gastro-enterostomy ; 
two  months  later  an  entero-anastomosis  for  vicious  circle ;  died  next  day. 
(Table  B,  No.  11.) 

Sheldon  (1903).  Anterior  gastro-enterostomy;  well  at  the  present 
time  (personal  communication).     (Table  A,  No.  46.) 

Roux  (1904).  Anterior  gastro-enterostomy;  well  three  and  one-half 
years  after.     (Table  A,  No.  31.) 

Deaver  (1906).  Posterior  gastro-enterostomy;  died  four  years  after; 
cause  of  death  not  known  (personal  communication).     (Table  A,  No.  47.) 

Lyle  (1907).  Posterior  gastro-enterostomy;  well  at  the  present  time. 
(Table  A,  No.  71.) 

Derveau  (1909).  Posterior  gastro-enterostomy  impossible  on  account 
of  adhesions.  Anterior  gastro-enterostomy.  Died  of  inanition  four 
months  later.  This  was  an  e.xtreme  case  of  linitis  plastica.  Derveau  says 
he  should  have  done  a  jejunostomy  in  Y.     (Table  A,  No.  58.) 

Pyloroplasty — one  case.     See  Van  Leersum.     (Table  B,  No.  38.) 

Gastrostomy — two  cases,  (a)  See  Jonnesco  and  Grossman.  (Table 
A,   No.  34.)    (/;)    Stretton    (1909).     Gastrostomy;   died.      (Table   B,   No. 

27) 

Jejunostomy — four  cases. 

WiCKERHAUSER  (1902),  reported  by  Cackvoic.  Gastrectomy  indicated 
but  impossible;  jejunostomy  performed;  died  seven  days  later  from 
peritonitis.      (Table  B,  No.  34.) 

Cackvoic  (1902).  Jejunostomy;  died  seven  days  later  from  hypostatic 
pneumonia.     (Table  B,  No.  35.) 

V.  tisELBERG  (1902).  Jejunostoniy  (Witzel).  Well  five  years 
after.  Eighteen  days  before  this  operation  an  exploratory  laparotomy  had 
been  performed  with  the  object  of  making  a  posterior  gastro-enterostomy; 
this  was  found  to  be  impossible.  The  abdomen  was  closed  as  the  patient's 
consent  for  the  formation  of  an  artificial  fistula  had  not  been  obtained. 
(Table  A,  No.  48.) 

Jonnesco  and  Grossman  (1905).  A  typical  gastrostomy  was  at- 
tempted under  difficult  conditions;  it  was  not  satisfactory,  so  a  jejunostomy 
in  Y  was  performed.  Patient  improved.  A  few  weeks  later  an  attempt 
was  made  to  close  the  gastric  fistula.  Patient  died  two  days  later.  (Table 
A,  No.  34.) 

Manual  Dilatation. — Finney  uQoO-  reported  by  McRae.  Manual  dila- 
tation for  hour-glass  constriction ;  died  four  days  later.  (Table  A,  No.  36.) 

CONCLUSIONS. 

1.  Diffuse  fibrosis  of  the  stomach  occurs  without  cancer. 

2.  A  large  number  of  the  cases  reported  are  frankly  can- 
cer and  have  no  claim  to  be  termed  linitis  plastica.  On  the 
other  hand,  some  of  the  cases  reported  as  linitis  plastica  are 
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scirrhous  cancers.  "  This  is  no  doubt  true  of  some  of  Brinton's 
cases,  for  at  that  period  the  microscopical  examinations  were 
of  necessity  inadequate."      (Welch,  personal  communication.) 

3.  The  clinical  diagnosis  is  rarely  possible  and  at  the  best 
is  always  problematic.  The  microscopical  diagnosis  necessi- 
tates a  careful  and  prolonged  search  for  nests  of  cancer  cells 
in  order  to  exclude  scirrhus. 

4.  There  is  a  possibility  that  the  condition  may  be  a  pre- 
cancerous state,  bearing  somewhat  the  same  relation  to  scir- 
rhous cancer  that  gastric  ulcer  bears  to  gastric  carcinoma. 

5.  The  treatment  is  surgical. 

TABLE   A.— BENIGN. 
Abstracts  of  Reported  Cases  of  Linitis  Plastica. 

1.  Carriere,  male,  age  52.  Gastric  symptoms  for  four  months ;  no 
tumor  felt.  Autopsy;  hypertrophy  of  the  stomach  most  marked  in  the 
pyloric  region  but  extending  on  lesser  curvature  and  anterior  wall. 
Microscopical :  benign. 

2.  Trousseau,  male,  age  25.  Active  gastric  symptoms  for  three 
months;  palpation  gives  a  suggestion  of  thickened  stomach  wall.  Autopsy: 
small,  contracted,  thick-walled  stomach ;  no  tumor.  Diagnosis  before 
autopsy :  carcinoma.     Microscopical :  benign  linitis  plastica. 

3.  Ballet,  female,  age  59.  For  several  months  pain,  vomiting,  and 
tenderness;  alcoholic  history.  Autopsy:  ascites;  stomach  about  size  of 
transverse  colon;  surface  smooth;  no  adhesions;  no  ulceration  of  the 
mucosa;  tissue  hard  and  grated  under  the  knife.  Microscopical:  marked 
connective-tissue  increase  in  the  submucosa.  Original  diagnosis :  carcinoma 
of  the  stomach ;  revised :  benign  linitis  plastica. 

4.  Marignac,  female,  age  29.  For  twenty  years  obstinate  constipa- 
tion alternating  with  diarrhoea ;  active  gastric  symptoms  for  six  months ; 
death  from  intestinal  obstruction.  Autopsy:  ascites;  stomach  small,  walls 
very  thick,  adhesions  between  stomach  and  colon  ;  numerous  small,  white 
fibrous  patches  on  the  mesentery,  peritoneum,  and  omentum;  on  rectum 
and  co'on  contractions  of  fibrous  tissue.  Microscopical :  lesions  in  the 
stomach,  colon,  and  rectum  similar;  mucosa  intact;  submucosa  four  to 
five  times  normal  thickness;  muscularis  hypertropliied  ;  peritoneum  thick- 
ened ;  seems  to  be  a  case  of  linitis  plastica  of  the  stomach,  colon,  and 
rectum. 

5.  NoTHNACEL,  male,  age  23.  Gastric  disturbances  for  eight  years; 
progressive  pernicious  an?emia.  Autopsy:  pernicious  anremia  with  small, 
thick-walled  stomach  :  tissue  grated  tmder  knife.  Microscopical:  stippres- 
sion  of  the  gastric  glands  and  replacement  by  connective  tis.sue;  musni- 
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laris   and    submucosa   greatly    thickened;    glands    non-malignant;    case   of 
pernicious  ana?mia  with  linitis  plastica  of  the  stomach. 

6.  Broca,  female,  age  50.  Gastric  symptoms  for  seven  years;  pain  and 
vomiting;  no  blood:  tumor  in  the  epigastrium.  Autopsy:  small  thick- 
walled  stomach.     Microscopical :  benign. 

7.  Snellen,  male,  age  52.  Progressive  gastric  symptoms  for  two 
years;  tumor  in  epigastrium.  Autopsy:  hypertrophy  of  the  submucosa. 
Micro.scopical :  mucosa  shows  lesions  of  chronic  gastritis;  submucosa  com- 
pact, fibrous  infiltration ;  hypertrophy  of  the  muscularis  with  fibrous  infil- 
tration. 

8.  Leudet.  male.  No  clinical  symptoms  given.  This  case  is  quoted 
by  Tourlet,  but  the  evidence  is  not  sufficient  to  call  it  a  case  of  linitis 
plastica. 

9.  ScHocH.male.  age  32.  Gastric  symptoms  for  sixteen  years.  Autopsy: 
dilatation  of  the  stomach  with  hypertrophy  in  the  pylorus.  Microscopical: 
marked  thickening  of  the  coats,  most  marked  in  the  muscularis.  This 
case  is  quoted  by  Tour'et.  but  seems  to  be  a  case  of  pyloric  stenosis  with 
dilatation  of  the  stomach  rather  than  a  case  of  linitis  plastica. 

10.  WiLKS.  female,  age  44.  Alcoholic;  no  previous  history  is  stated; 
present  history  dates  back  several  weeks:  apparently  died  of  peritonitis. 
Autopsy:  ascites;  chronic  fibrous  peritonitis  with  numerous  adhesions; 
omentum  and  colon  show  marked  thickening;  stomach  small,  thick-walled, 
and  rigid.  Microscopical :  hypertrophy  of  the  muscularis  with  marked 
involvement  of  the  submucosa;  peritoneum  dense  and  fibrous;  transverse 
colon,  sigmoid,  and  rectum  showed  a  similar  lesion  to  that  of  the  stomach; 
no  involvement  of  other  abdominal  organs. 

11.  H.-vRE.  female,  age  33.  Moderately  alcoholic;  gastric  symptoms  for 
four  to  five  years ;  small  tumor  in  the  epigastrium.  Autopsy :  small,  thick- 
walled  stomach  contained  only  four  to  five  ounces :  numerous  adhesions ;  on 
section,  hard,  pearly  gray  in  color;  1.5  to  2.5  cm.  thick.  Microscopical:  no 
ulceration  of  the  mucosa  and  all  coats  including  the  peritoneum  showed 
connective-tissue  changes.  Diagnosis  before  autopsy  was  cancer  of  the 
spleen  or  of  the  peritoneum;  revised  diagnosis:  linitis  plastica.  This  pa- 
tient was  a  laundress  and  was  in  the  habit  of  pressing  the  iron  against  her 
stomach. 

12.  Nauwerk.  female,  age  2.7.  No  clinical  symptoms  given.  Autopsy: 
stomach  fills  two-thirds  of  the  abdnminal  cavity;  at  the  pylorus  there  is 
a  fibrous  tumor  formed  by  the  hypertrophy  of  the  walls  of  the  stomach 
and  duodenum;  no  ulceration;  no  peritonitis;  no  glandular  involvement; 
thickness  14  mm.     Microscopical :  benign. 

13.  Henrot.  male,  age  59.  Alcoholic;  terminal  symptoms  were  of 
three  months'  duration;  loss  of  appetite,  and  diarrhnea;  ascites,  nedema  of 
extremities;  no  tumor,  epigastric  pain,  or  vomiting.  Autopsy:  volume 
normal:  both  orifices  contracted;  walls  very  thick  and  resistant:  no  ulcera- 
tion ;  fibrous  plaques  on  small  and  large  intestine ;  mesentery  and  omentum 
thickened.  Microscopical :  stomach  and  contracted  portions  of  the  small 
and  large  intestine  showed  the  lesions  of  linitis  plastica. 
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14.  Durand-Fardel,  reported  by  Letulle.  Alcoholic;  for  eight  months 
has  presented  classical  symptoms  of  cirrhosis  of  the  liver.  Autopsy: 
stomach  sausage-shaped;  walls  hard  and  thick;  cut  like  cartilage;  omentum 
shrunken  and  hard;  liver  cirrhotic.  Microscopical:  m.arked  case  of  liniti.'i 
plastica.  Before  the  microscopical  examination  this  was  thought  to  be 
carcinoma  of  the  stomach. 

15.  ScH.MiDT,  female,  age  46.  Alcoholic;  gastric  symptoms  for  eight 
years ;  vomited  blood  once ;  no  tumor.  Autopsy :  ascites ;  diminution  in  size 
of  all  abdominal  organs ;  stom.ach  very  small ;  walls  hard  and  thick ;  no 
tumor,  ulceration  or  scars.  Microscopical :  mucosa  showed  changes  of  the 
connective-tissue  type;   glands  obliterated. 

16.  Hanoi  and  Gombault,  male,  age  45.  For  one  year  has  com- 
plained of  weakness  and  distention  of  the  stomach ;  lately  marked  ascites 
and  cedema  of  extremities ;  no  tumor  or  vomiting.  Autopsy :  tuberculosis 
of  the  apices  of  the  lungs;  ascites;  great  and  small  omentum  shrivelled 
up;  adhesions  between  the  pylorus,  colon  and  neighboring  structures; 
numerous  glands;  stomach  small,  thick  walled;  mucosa  smooth  and  thick; 
lesions  most  marked  in  the  region  of  the  pylorus.  Microscopical:  non- 
malignant  linitis  plastica ;  glands  chronic  adenitis. 

17.  Dubujadoux,  male,  age  23.  Non-alcoholic;  for  three  months  vague 
pains  in  the  right  hypochondrium ;  lately  jaundice;  some  ascites  and 
cedema  around  the  ankles;  no  tumor.  Autopsy:  ascites;  cirrhosis  of  the 
liver;  stomach  thickened  at  the  py'oric  end;  mucous  membrane  pale  and 
thick;  marked  increase  in  the  submucosa  and  muscularis.  Microscopical: 
benign  linitis  plastica. 

18.  Formand,  male,  age  38.  For  ten  months  has  had  dyspepsia  and 
vomiting;  lately  the  vomiting  has  assumed  the  characteristic  of  an  cesopha- 
geal  regurgitation;  symptoms  disappeared  a  short  time  before  death; 
no  hematemesis.  Autopsy :  stomach  very  small,  walls  hard,  2.5  cm. 
thick;  volume  130  to  150  c.c.  On  the  posterior  wall  there  is  an  ulcer,  the 
base  of  which  is  the  spleen  ;  the  lesion  was  thought  to  be  cancer,  but  on 
microscopical  examination  it  proved  to  be  benign  linitis  plastica. 

19.  Kahlden,  female,  age  60.  Vague  gastric  trouble  for  one  year 
and  a  half;  vomitus  contained  blood  during  the  last  weeks;  ascites;  tumor. 
Autopsy:  chronic  fibrous  peritonitis;  atrophy  and  sclerosis  of  the  omentum 
and  stomach.  Microscopical :  diffuse  connective  tissue  infiltration  of  all 
the  walls  of  the  stomach ;  the  glands  of  the  mucosa  have  largely  dis- 
appeared. 

20.  ViTi,  male,  age  68.  Died  with  symptoms  pointing  to  a  chronic 
bronchitis  and  arteriosclerosis.  Autopsy:  small  thick-walled  stomach;  no 
tumor;  no  ulcer;  no  stenosis  of  the  pylorus.  Microscopical:  lesions  of 
diffuse  sclerosis  throughout  stomach;  marked  thickening  of  the  mucosa; 
hypertrophy  of  the   muscularis;   serosa   not   involved. 

21.  Rossini,  male,  age  49.  Gastric  symptoms  for  fourteen  years; 
vomiting  for  ten;  no  tenderness  or  tumor;  no  hematemesis.  Autopsy: 
stomach,  prcater  curvature  reaches  to  the  level  of  the  umbilicus;  mucosa 
grayish-whit*  with  black  patches;  a  mild  stenosis  of  the  pylorus  due  to 
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hypertrophy.  Microscopical:  mucosa  infiltrated  with  connective-tissue; 
glandular  epithelium  normal  in  some  portions,  absent  in  others,  and  in 
still  others  shows  hyaline  degeneration;  some  of  the  gland  tubules  are 
cystic.  Ginical  diagnosis  before  autopsy  was  chronic  gastritis;  stenosis 
of  the  pylorus  with  gastrectasis.  A  few  days  before  death  fibrous  cancer 
of  the  pylorus.     Linitis  piastica. 

22.  Rosenheim,  female,  age  58.  Symptoms  for  fifteen  months;  loss  of 
appetite ;  pyrosis ;  nausea,  tenderness,  progressive  emaciation,  tumor  and 
anaclilorhydria,  lactic  acid  present.  Microscopical :  showed  a  simple  hyper- 
trophy of  the  pyloric  region ;  mucosa  shows  the  lesion  of  an  atropic  gas- 
tritis.    The  clinical  diagnosis  before  autopsy  was  pyloric  cancer. 

23.  TiLLET,  male.  Duration  of  symptoms  not  stated.  Complains  of 
general  weakness,  dyspepsia,  etc.,  without  vomiting.  Autopsy :  stomach 
dilated;  walls  thick  and  cartilaginous,  peritoneum  not  involved.  Micro- 
scopical: hypertrophy  of  mucosa;  connective-tissue  infiltration  of  all  the 
walls.     Linitis  piastica,   benign. 

24.  Gabbi,  female,  age  62.  Gastric  syn.ptoms  for  several  months;  pain 
and  vomiting  acute  in  latter  stages ;  anachlorhydria,  lactic  acid  present ;  no 
blood ;  transverse  tumor.  Autopsy :  ascites ;  grayish-white  plaques  re- 
sembling drops  of  wa.\  on  parietal  and  visceral  peritoneum ;  stomach  small ; 
walls  thick  and  hard;  mucous  membrane  thrown  into  folds,  pale;  no  ul- 
ceration; glands  of  the  lesser  curvature  enlarged;  similar  thickenings  in 
the  intestine,  most  marked  at  the  iloo-cxcal  junction.  Microscopical: 
hypertrophy  of  all  the  layers  of  the  stomach,  most  marked  at  pylorus ;  in 
the  different  layers  the  maximum  change  is  in  the  submucosa.  Linitis 
piastica,  benign.  Microscopical  examination  of  the  intestinal  lesions  shows 
them  to  be  benign. 

25.  PiLLiET,  male,  age  55.  Symptoms  for  about  one  year ;  lately,  con- 
stipation and  vomiting;  hematemesis  and  melena;  HCI  present.  Opera- 
tion by  Chaput.  Thick  walled,  hypcrtrophied  stomach;  gastro-enteros- 
tomy ;  death  48  hours  later.  Autopsy:  Microscopical:  interglandular 
gastritis;  marked  involvement  of  muscularis  and  submucosa;  linitis  pias- 
tica; non-cancerous.     (Cornil.) 

26.  Deguv,  male,  age  57.  Two  previous  attacks  of  acute  articular  rheu- 
matism ;  gastric  symptoms  for  over  a  year.  The  character  of  the  symp- 
toms led  to  the  belief  that  this  was  an  oesophageal  condition ;  this,  how- 
ever, was  ruled  out  by  the  use  of  a  stomach  tube;  diffuse  mass.  Autopsy: 
small,  thick  walled,  rigid  stomach ;  no  adhesions.  Microscopical :  linitis 
piastica,  benign.  (Cornil.)  This  is  the  first  recorded  case  in  which  the 
diagnosis  was  made  during  life  and  sustained  by  microscopical  examination 
after  death. 

27.  Pedrazzini,  male,  age  66.  Has  been  in  the  hospital  a  month ;  loss 
of  appetite;  pain  in  the  epigastrium;  transverse  tumor.  Autopsy:  small, 
hard,  thick-walled  stomach;  section  cartilaginous;  pearly  gray  in  color; 
mucosa  pale  and  anarmic ;  all  coats  involved;  most  noticeable  in  sub- 
mucosa.    Microscopical:    linitis   piastica.   benign. 
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28.  Monprofit,  male,  age  32.  For  two  years  pain,  vomiting  and 
constipation ;  movable  tumor  about  the  size  of  an  egg.  Operation :  mass 
occupying  one-third  of  the  inferior  portion  of  the  stomach;  resection  of 
the  stomach.  Microscopical  by  Pilliet :  Pseudo  tumor  composed  of  chronic 
inflammatory  tissue,  involving  all  the  layers  of  the  stomach. 

29.  HucHARD,  male,  age  60.  Alcoholic;  chronic  rheumatism;  signs  of 
atrophic  cirrhosis  with  ascites ;  for  six  months  aortic  insufficiency.  Diag- 
nosis before  autopsy:  arteriosclerosis;  stomach,  sclerotic  process  involving 
all  the  walls ;  near  the  pylorus  the  lesion  has  a  gross  appearance  of  cancer. 
Microscopical :  a  simple  sclerotic  process. 

30.  TouRLET,  from  Ottenger's  service,  male,  age  33.  Gastric  symptoms 
for  eight  years ;  progressive  increase ;  no  hematemesis ;  extreme  constipa- 
tion and  diminished  HCl;  mass.  Operation  by  Chaput :  first,  gastro- 
enterostomy ;  second,  pylorectomy.  Well  ten  months  afterward.  Gross  and 
microscopical  examination  show  it  to  be  benign  linitis  plastica.  Ottenger's 
opinion :  inflammatory  in  nature  and  has  chronic  lymphatic  oedema  as  its 
basis. 

31.  Roux,  male,  age  33.  Duration  of  gastric  symptoms  not  given; 
felt  full  after  meals;  food  did  not  seem  to  pass;  later  vomiting;  no  blood; 
no  melena  ;  anachlorhydria ;  transverse  tumor.  Operation  :  gastro-enteros- 
tomy  by  Roux.  Hard,  tube-like  stomach ;  walls  greatly  thickened.  Opera- 
tion difficult  due  to  adhesions  and  thickness  of  walls.  Patient  well  three 
years  after  operation.    Article  excellently  illustrated. 

32.  Smith,  female,  age  34.  Pain  and  vomiting;  no  tumor;  small,  hard, 
thick-walled  stomach;  greatest  involvement  region  of  the  pylorus.  Micro- 
scopical :  linitis  plastica,  benign.  Smith  reports  another  case,  but  as  no 
microscopic  examination  is  given,  it  is  not  included. 

33.  A  Jacobi,  male,  age  60.  Gastric  symptoms  for  more  than  six 
months ;  vomiting  for  six  months.  Diagnosis  before  autopsy  was  cancer 
of  the  stomach.  Stomach  was  thick-walled  and  shrunken  to  the  size  of 
the  small  intestine;  shows  a  progressive  contraction  of  the  stomach  and 
gastric  hypertrophy.     Microscopical:  benign.     (Personal  communication.) 

34.  JoNNESCO  AND  Grossman,  male,  age  42.  Gastric  symptoms  for 
three  years;  pain,  vomiting  and  tenderness;  no  tumor;  at  52  cm.  from  the 
teeth  stomach  tube  encounters  an  obstruction ;  stomach  will  only  hold 
from  30  to  40  c.c.  Operation :  a  typical  gastrostomy  attempted  under  diffi- 
cult conditions  due  to  the  thick,  hard  walls ;  result  unsatisfactory  so 
jejunostomy  performed;  on  account  of  a  leakage  an  attempt  was  made 
to  close  the  gastric  fistula;  the  patient  died  two  days  after.  .Autopsy: 
shows  the  peritoneum  free;  no  adhesions;  stomach  irregular  ovoid  in 
shape ;  capacity  40  c.c. ;  mucosa,  no  ulceration ;  section  of  the  stomach 
grates  under  the  knife  and  is  pearly  gray  in  color.  Microscopical:  enor- 
mous thickening  of  the  submucosa ;  mucosa  very  little  changed ;  mus- 
cutaris  infiltrated  with  connective  tissue ;  serosa  endothelium  normal ; 
connective-tissue  in  the  submucosa.  Linitis  plastica,  benign.  Good  article 
with  excellent  illustration. 

23 


642 


HENRY  H.  M.  LYLE. 


35.  V.  SuRY,  male,  age  60.  Was  treated  for  cardiac  disease,  then  a 
diagnosis  of  carcinoma  of  the  stomach  and  omentum  with  ascites  was 
made.  Had  liad  stomach  trouble  for  three  years  but  the  symptoms  were 
ovcrsliadowed  by  the  cardiac  trouble  until  a  short  time  before  death. 
Autopsy :  stomach,  duodenum,  colon,  spleen,  and  liver  bound  together  by 
firm  adhesions;  stomach  small  and  thick  walled.  Microscopical:  shows  it 
to  be  a  simple  inflammatory  lesion.     (Schrumpmagen.)     Excellent  article. 

36.  McCrae-Osler,  male,  age  48.  Gastric  symptoms  for  five  years; 
admitted  to  the  hospital  with  a  diagnosis  of  carcinoma  of  the  stomach: 
free  HCl;  lactic  acid  present:  can  only  take  a  small  amount  of  nutrition 
at  one  time.  Operation  by  Finney.  Found  a  small,  contracted  stomach 
with  an  hour-glass  constriction;  manual  dilatation  of  the  constriction;  died 
four  days  later.  Autopsy :  no  signs  of  malignancy  or  ulceration.  Micro- 
scopical diagnosis:  cirrhosis  of  the  stomach.  This  is  the  second  case  on 
record  in  which  the  diagnosis  was  made  during  life  and  confirmed  by 
microscopical  examination. 

2,7.  Osler-Henry,  male,  age  42.  Alcoholic  history;  gastric  symptoms 
for  three  years ;  pernicious  an.xmia.  Autopsy :  marked  decrease  in  size  of 
stomach;  pylorus  thickened;  cicatrix  of  old  ulcer  on  lesser  curvature; 
especially  noticeable  is  the  atrophy  of  the  mucous  membrane  and  the 
marked  hypertrophy  of  the  muscularis  mucosa. 

38.  Fen  WICK,  male,  age  45.  Gastric  symptoms  for  eighteen  months. 
Autopsy:  linitis  plastica  macroscopically  and  microscopically. 

39.  Fe.nwick,  male,  age  50.  Gastric  symptoms  two  to  three  years; 
cardiac  insufficiency  marked.     Autopsy :  linitis  plastica. 

40.  Fenwick,  male,  age  54.  Gastric  symptoms  for  considerable  period. 
Autopsy:  linitis  plastica. 

(In  going  over  these  cases  of  Fenwick's  they  seem  to  have  a  marked 
likeness  to  the  lesions  of  severe  anrcmia.) 

41.  Jones,  male,  age  66.  Symptoms  of  anaemia  and  cardiac  insuf- 
ficiency.    Autopsy:  benign  atrophy  of  the  stomach. 

42.  Gelham,  male,  age  45.  Gradual  progressive  gastric  symptoms. 
Autopsy:  Microscopical:  shows  a  degeneration  and  atrophy  of  the  gastric 
tubules. 

43.  Marcy-Griffith,  male,  age  46.  Gastric  symptoms  for  five  years; 
alcoholic  history;  can  only  take  small  amounts  of  food;  diarrhoea. 
Autopsy:  stomach  very  small;  lumen  contracted;  holds  60  c.c. ;  mucosa 
smooth;  stomach  wall  1.5  cm.  thick.  Microscopical:  mucosa  very  little 
changed;  marked  connective-tissue  overgrowth  in  the  muscularis;  stellate 
cicatrix  in  the  mucosa. 

44.  Charles,  male,  age  7^.  Gastric  symptoms,  vomiting  and  diar- 
rhrra.  Autopsy:  small,  thick-walled,  tube-like  stomach.  Microscopical: 
linitis  plastica.  benign.     Illustrated. 

45.  Ollivf.r,  female,  age  35.  Gastric  symptoms  for  two  to  three  years. 
Autopsy:  ascites;  stomach  small;  holds  100  cm.;  wall  1.5  cm.  thick.  Micro- 
scopical :  linitis  plastica,  benign.  , 
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46.  Sheldon,  male,  age  52.  Gastric  symptoms  for  fifteen  years,  gradu- 
ally increasing;  anaemia  severe;  no  free  HCl ;  no  tumor;  stomach  will 
only  hold  a  very  small  quantity.  Before  operation  a  probable  diagnosis 
of  benign  stenosis  was  made ;  at  the  operation  stomach  was  found  to  be 
greatly  diminished  in  size,  the  walls  thickened,  firm,  elastic  and  resistant; 
walls  I  cm.  thick ;  anterior  gastro-enterostomy ;  patient  is  well  at  the 
present  date,  May  11,  191 1,  eight  years  after  operation. 

47.  Deaver,  male,  age  46.  Gastric  symptoms  for  three  years ;  no 
hematemesis;  no  melena ;  cannot  retain  more  than  180  cm.  at  a  time;  no 
free  HCl:  no  tumor.  Operation:  posterior  gastro-enterostomy;  stomach 
much  contracted ;  walls  dense  and  fibrous,  resembling  in  appearance  the 
shape  of  the  small  intestine;  walls  2.5  cm.  thick;  died  four  years  later, 
cause  not  known.     (Personal  communication.) 

48.  VON  EisELBERG,  female,  age  41.  Gastric  symptoms  for  three  years; 
feeling  of  pressure  in  stomach ;  anorexia  and  frequent  vomiting ;  stomach's 
contents  normal ;  stomach  only  held  a  small  amount ;  pre-operative  diag- 
nosis :  hour-glass  stomach  with  adhesions.  Operation :  stomach  bound 
down  by  adhesions;  looked  like  a  long,  narrow  sac;  the  surface  of  the 
stomach  between  the  adhesions  seemed  to  be  covered  by  a  net-work  of 
scars  ;  walls  were  that  of  a  rigid  tube  ;  no  ulceration  ;  gastro-enterostomy  was 
technically  impossible  and  gastrostomy  could  not  be  performed  as  patient's 
consent  had  not  been  obtained  for  the  formation  of  a  fistula ;  eighteen 
days  later  a  jejunostomy  by  the  Witzel  method  was  performed;  patient 
is  well  five  years  after. 

49.  Hadden,  female,  age  30.  Gastric  symptoms  for  ten  months; 
Autopsy:  stomach,  tube-like,  10  cm.  long;  walls  1.2  cm.  thick;  mucous 
membrane  roughened  and  ulcerated  at  the  oesophageal  end,  remaining  por- 
tion smooth  and  firm.  Microscopical  :  mucosa  has  disappeared ;  great  thick- 
ening of  the  submucosa;  muscularis  and  serosa  normal;  no  sig^  of 
malignancy. 

50.  Turner,  male,  age  60.  Gastric  symptoms  for  one  month ;  died 
three  months  later.  Autopsy:  two  inches  from  the  pylorus  tight  stricture; 
walls  of  the  stomach  greatly  thickened  and  fibrous;  ulcer  on  the  anterior 
wall  about  the  size  of  twenty-five-cent  piece;  mucosa  traversed  by  fibrous 
tracts;  numerous  peritoneal  adhesions.  Author  states  that  the  extreme 
thickness  was  not  due  to  the  ulcer  but  the  ulcer  was  the  result  of  the 
condition. 

51.  Leith  (Albutt's  system),  case  of  diflFuse  cirrhosis  of  the  stomach. 
Microscopical :  benign. 

52.  Albutt  (Leith),  male,  age  40.  Ten  years  before  had  been  treated 
for  ulcer  of  the  stomach.  Autopsy:  non-malignant  cirrhosis  of  the 
stomach.  Albutt  believed  that  the  process  arose  from  the  scar  of  a 
healed  ulcer;  judging  from  the  scar  the  ulcers  bad  been  of  considerable 
extent  and  severity,  resulting  in  a  keloid. 

5.1.  Ribera.  female,  age  40.  Gastric  symptoms  for  five  year?* :  pain 
and    vomiting;    free   fluid    in    the    abdomen;    tumor.      Pre-operative   diag- 
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nosis :  cancer.  Operation :  total  gastrectomy ;  small  contracted  stomach 
with  adhesions ;  portion  of  abdomen  wall  resected  as  it  was  infiltrated. 
Micro.'^copical :  chronic  inflammation  with  the  predominance  of  connective- 
tissue  element;  no  epithelial  elements;  old  ulcer;  well  four  years  after; 
non-cancerous.     First  operative  case  on  record. 

54.  Halipre-Beaur.mn.  male,  age  60.  Diagnosis  of  diabetes;  no  gas- 
tric symptoms;  leucoplakial  patches  in  mouth  and  on  lips.  Autopsy: 
stomach  small  and  thick-walled ;  glands  enlarged.  Microscopical :  linitis 
plastica,  benign  ;  glands  benign.  This  case  died  of  diabetic  cachexia.  These 
authors  reported  two  other  cases  which  were  cancerous  in  nature.  Sec 
Table  B. 

55.  JoN.AS  (V^an  Orden),  female,  age  41.  Had  abdominal  cramp 
from  youth;  lately  pain  and  vomiting;  no  hematemcsis;  anachlorhydria ; 
trace  of  blood  in  stools ;  resistance  in  the  epigastrium ;  thought  to  be 
cancer.  X-ray  was  taken  and  showed  a  stomach  infantile  in  type ;  no 
stenosis;  no  peristaltic  waves;  bismuth  passes  readily  into  the  small  intes- 
tine; absence  of  stenosis  speaks  against  cancer.  This  is  the  first  reported 
case  in  which  X-ray  has  revealed  this  condition. 

56.  BouLTO.v,  fema'e,  age  22.  Alcoholic;  gastric  symptoms  for  three 
years  and  a  half;  diarrhoea  is  marked;  tumor.  Made  a  diagnosis  during 
life  of  linitis  plastica  (1862).  On  gross  examination  it  appears  to  be  linitis 
plastica,  but  as  no  microscopical  examination  is  given,  we  cannot  accept 
it.  This  is  the  first  reported  case  in  which  the  diagnosis  was  made 
during  life. 

57.  HoLAND,  female,  age  35.  Three  years  ago  noticed  an  enlargement 
of  abdomen;  tumor;  indefinite  gastric  symptoms.  Autopsy:  dense,  fibrous 
adhesions  involving  viscera  and  omentum;  small,  thick-w:illed  stomach. 
Microscopical :  benign  linitis  plastica. 

58.  Derveau,  male.  Gastric  symptoms  for  one  year ;  pain,  distress 
and  vomiting  ;  no  hcmatemesis  ;  anachlorhydria  ;  cachexia  ;  an  extensive 
mass  was  felt  and  a  pre-operative  diagnosis  of  cancer  of  the  pylorus  with 
extension  on  the  anterior  wall  and  lesser  curvature  was  made.  Operation : 
stomach  size  of  kidney  and  felt  like  kidney;  numerous  adhesions  to  all 
the  neighboring  organs;  anterior  gastro-enterostomy  made;  lumen  of 
stomach  greatly  reduced ;  walls  very  thick.  Case  improved  for  a  time  but 
died  four  months  later.  Microscopical:  extreme  case  of  linitis  plastica; 
benign. 

59.  Philleppen,  female,  age  36.  History  was  that  of  ulcer  of  the 
stomach ;  gastric  symptoms  for  eight  years ;  had  marked  hypochlorhydria  ; 
diarrhoea  toward  the  close;  died  in  the  hospital  after  two  months'  medical 
care.  Autopsy :  Macroscopical  and  microscopicaJ  :  linitis  plastica,  benign  : 
no  ulceration.    Writer  thinks  it  is  most  often  seen  in  tubercular  subjects. 

6cr6i.  ViELLEKS  reports  two  cases  of  typical  benign  linitis  plastic* 
complicated  by  tuberculosis  and  states  that  this  tubercular  relationship  is 
common  in  this  disease  of  the  stomach. 
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Krompecher  reports  on  the  anatomy,  histology,  and  pathogenesis  of 
nine  cases  of  sclerotic  stenosis  of  the  stomach  and  intestinal  tract. 

62.  Female,  age  54.  Death  the  result  of  a  mitral  stenosis.  At  autopsy 
a  marked  funnel-shaped  stenosing  hypertrophy  was  found;  the  pylorus 
was  7  cm.  thick;  on  the  surface  of  the  stomach  were  fibrous  patches; 
there  was  a  similar  lesion  on  sigmoid.  The  latter  growth  was  the  most 
marked  at  its  mesenteric  attachment.  Microscopical :  mucosa,  nothing  ab- 
normal ;  muscularis  mucosa,  intact,  oedematous ;  submucosa,  sclerosis, 
hypertrophy  and  oedema  with  a  characteristic  obliteration  of  the  capil- 
laries; subserosa,  peculiar  calcareous  deposit;  circumscribed  telangiectasis 
in  the  walls  of  stomach  and  sigmoid. 

63.  Male,  age  47.  Cause  of  death :  purulent  cystitis,  pyelonephritis, 
amyloid  degeneration  of  the  kidney.  There  was  an  old  fibrous  pleurisy, 
fibrous  peritonitis,  an  induration  of  spleen  and  pancreas  and  a  marked 
funnel-shaped  stenosing  hypertrophy  of  the  pylorus,  dilatation  of  stomach 
and  a  circumscribed  telangiectasis.  Telangiectasis  and  fibrous  patches  in 
rectum.  Marked  hypertrophy  and  sclerosis  of  bladder  and  ureters.  Micro- 
scopical :  gastro-intestinal  tract,  bladder,  and  ureters  showed  a  combination 
of  hypertrophy,  sclerosis  and  oedema  with  a  tendency  to  the  obliteration  of 
the  capillaries  of  submucosa. 

64.  Female,  age  36.  Diagnosis:  cardiac  insufficiency  (bicuspid). 
Autopsy:  marked  arteriosclerosis,  dilatation  of  heart,  induration  of  lungs 
and  liver,  fibrous  peritonitis,  hypertrophy  of  pylorus  and  the  small  and  large 
intestine,  ulcer  of  rectum.  Microscopical :  marked  necrosis  of  the  atropic 
mucous  membrane  of  the  small  intestine,  a  combination  of  oedema,  hyper- 
trophy and  sclerosis  of  the  connective  tissue  elements,  causing  a  com- 
pression of  blood  vessels  which  leads  to  an  obliteration  or  dilatation. 

65.  Male,  age  79.  Chronic  endocarditis  of  the  mitral  and  aortic  valves, 
arterio-sclerosis,  empyema  of  lungs;  hypertrophy  and  stenosis  of  pylorus; 
small  intestine  involved.  Microscopical :  oedema,  sclerosis  and  hyalin  de- 
generation of  the  thickened  pylorus  and  corresponding  lesion  in  the 
small  intestine. 

66.  Female,  age  64.  Arteriosclerosis,  secondary  endocarditis,  venous 
hyperaemia,  oedema,  pyloric  hypertrophy.  Microscopical :  mild  inflamma- 
tion of  mucous  membrane;  oedema,  sclerosis  and  hyalin  degeneration  of 
the  muscularis,  submucosa  and  serosa. 

67.  Male,  age  49.  Arteriosclerosis,  secondary  endocarditis,  marked 
pyloric  hypertrophy,  venous  hyperaemia,  oedema,  and  atrophy  of  intestine. 
Microscopical :  mild  inflammation  of  mucous  membrane,  ccdema,  sclerosis 
and  hyalin  degeneration  of  the  muscularis,  submucosa  and  serosa. 

68.  Male,  age  62.  Clinical  diagnosis :  gastric  cancer.  Autopsy :  gen- 
eral arteriosclerosis,  hypertrophy  of  heart ;  interstitial  myocarditis,  venous 
hyperemia,  adema  pylorus;  marked  hypertrophy  with  stenosis;  intestine 
oedematous,  at  places  atrophy.  Microscopical:  mild  inflammation  of  mu- 
cous membrane,  oedema,  sclerosis  and  hyalin  degeneration  of  the  mus- 
cularis, subnuicosa  and  serosa. 
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69.  Male,  age  44.  Villous  cancer  of  bladder;  fatty  degeneration  of 
heart  muscle;  adhesive  pleurisy;  adenia  of  lungs;  fibrous  perihepatitis; 
pyloric  hypertrophy.  Microscopical:  marked  cedematous  involvement  of 
tlie  sclerotic  and  hypertrophic  connective  tissue  of  stomach  and  small 
intestine. 

The  above  cases  of  Krompecher's  series  show  a  benign  stenosis  of  the 
pylorus;  with  the  exception  of  Case  68  they  were  all  discovered  at 
autopsy. 

Cases  62,  65,  66,  67  had  non-compensating  hearts  with  arteriosclerosis. 
Cases  63  and  69  had  bilateral  adhesive  pleuritis,  empyema,  perihepatitis  and 
heart  weakness.  Cases  64  and  68  had  extensive  arteriosclerosis.  Ages 
range  from  36,  42,  49,  49,  54,  62,  64,  79 — 5  nien,  3  women. 

70.  Male,  age  22.  Died  of  incarceration  and  peritonitis.  Autopsy : 
degeneration  of  heart,  cedema  of  lungs,  oedema  of  small  intestine;  chronic 
peritonitis,  wax-like  plaques  on  the  serosa  of  the  stomach  and  intestine. 
These  plaques  show  a  combination  of  hypertrophy,  sclerosis  and  oedema; 
some  of  them  show  calcareous  sclerotic  tissue.  The  sclerosis  is  most 
marked  in  the  submucosa  and  many  of  the  vessels  are  collapsed. 

From  the  study  of  this  case  Krompecher  pictures  the  steps :  first,  a 
chronic  venous  oedema  caused  by  cardiac  insufficiency,  arteriosclerosis, 
callus  pleuritis,  chronic  empyema,  etc.,  and  following  on  this  is  an  oedema 
and  induration.  In  the  literature  the  reports,  as  a  rule,  are  confined  to  the 
stomach  and  do  not  give  the  lesions  of  the  other  viscera.  He  concludes 
that  gastro-intestinal  sclerostenosis  bears  a  near  relation  to  venous  con- 
gestion and  oedema;  third,  the  pathological  process  is  similar  to  sclero- 
derma, begins  with  oedema  and  ends  with  sclerosis. 


Lyle.  The  patient,  B.  B.,  was  transferred  from  the  medical 
service  of  Dr.  Janeway  to  the  surgical  service  of  Division  B, 
St.  Luke's  Hospital. 

Diagtiosis. — Partial  volvulus  of  stomach  with  abdominal  ad- 
hesions. 

Admitted  June  11  ;  transferred  to  surgical  side,  July  23,  1907. 

History. — Woman,  single,  aged  forty;  Swede,  occupation, 
cook. 

Faujily  History. — Father  had  kidney  trouble  and  rheumatism. 
Three  children  had  rheumatism,  two  had  cardiac  complications ; 
third  attack  two  years  later,  in  bed  five  weeks ;  last  January  was 
in  bed  three  weeks  with  an  attack  of  rheumatism.  This  was 
followed  by  an  otitis  media,  which  lasted  four  weeks.  Has  noc- 
turnal dyspncra,  suffers  from  pain,  palpitation,  dizziness,  and 
syncope.     Menses  irregular  and  painful.     No  history  of  syphilis. 
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Present  History. — Five  clays  ago  had  sharp,  cramp-like  pains 
in  the  left  lumbar  and  inguinal  regions,  radiating  downward  and 
inward  into  the  thigh.  These  pains  persisted  for  three  days, 
then  disappeared,  to  reappear  on  the  second  day  after ;  felt 
nauseated,  but  did  not  vomit.  These  attacks  came  at  irregular 
intervals  and  bore  no  relation  to  the  taking  of  food.  Co  iiplained 
of  tenderness  at  a  point  just  to  the  left  of  umbilicus. 

Urination :  Some  increased  frequency,  somewhat  cloudy ; 
otherwise  negative.     Bowels  constipated,  appetite  poor. 

Physical  Examination. —  Patient,  woman,  weight  98  lbs.; 
large  frame;  poorly  nourished;  skin  and  mucous  membranes 
anaemic ;  tongue  clean. 

Pulse:   Irregular  and  of  poor  force. 

Heart :  Apex  in  sixth  space.  4>4  inches  to  left ;  action  some- 
what irregular.  There  was  a  har^h,  blowing,  systolic  murmur 
heard  at  the  apex;  a  second  one  heard  over  the  pulmonic  area. 
Second  pulmonic  accentuated ;  right  border  one  inch  to  the  right. 

Lungs :   Clear. 

Abdomen :  Tenderness  and  slight  muscular  spasm  one  inch 
down  and  to  the  left  of  the  umbilicus.  No  mass  made  out. 
Liver  enlarged.  Spleen  not  felt.  Right  kidney  palpable.  Rectal 
and  vaginal  examination  negative. 

Extremities:    Superficial  glands  enlarged. 

Blood:  Leucocytes,  11,532;  polynuclears,  74  per  cent.; 
lymphocytes,  26  per  cent. ;  haemoglobin,  70  per  cent.  Urine 
normal. 

Patient  was  examined  in  hot  bath,  and  a  sense  of  muscular 
resistance  was  experienced  in  the  upper  left  quadrant. 

Tuberculin  injected.     No  reaction. 

June  12:  Patient  still  complained  of  severe  attacks  of  pain 
in  the  epigastric  region,  had  several  attacks  a  day — no  relation 
to  the  taking  of  food. 

June  19:  Attacks  of  pain  continued — several  every  day.  At 
times  the  pain  radiated  upward  into  the  left  axilla  anil  across 
the  abdomen.    The  attacks  grew  more  severe. 

Stomach  analysis,  June  4,  1907:  Total  aci«Iity,  56;  free  llCl, 
20;  no  lactic  acid;  no  Boas-Opi)ler  kicdli ;  no  blood. 

As  the  condition  was  steadily  growing  worse,  she  was  trans- 
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ferred  to  the  surgical  side  for  operation,  the  diagnosis  being 
gastric  adhesions. 

Operation  by  Dr.  Lyle,  July  27,  1907.  On  opening  the  ab- 
dominal cavity  a  mass  of  adhesions  was  encountered  and  the 
exact  relation  of  the  parts  could  not  be  made  out.  On  separating 
the  adhesions,  it  was  found  that  the  stomach  was  half  rotated 
to  the  left,  and  the  pylorus  was  firmly  fixed  by  a  short,  dense, 
fibrous  band  to  abdominal  wall  one  inch  and  a  quarter  to  the 
left  of  the  umbilicus ;  there  was  a  corresponding  twist  in  the 
great  omentum.  The  stomach  itself  was  about  half  the  size  of  a 
fist,  puckered,  and  scarred.  Over  the  region  of  the  pylorus 
and  lesser  curvature  the  wall  was  markedly  thickened  and  con- 
gested, suggesting  a  possible  old  ulcer  or  a  new  growth.  A 
portion  of  tissue  was  removed  for  examination.  Glands  enlarged. 
It  was  decided  to  shorten  the  gastrohepatic  ligament  to  prevent 
the  recurrence  of  the  rotation,  and  to  do  a  gastro-enterostomy. 
During  the  shortening  of  the  ligament,  the  patient's  condition 
became  serious,  so  the  gastro-enterostomy  was  abandoned  and 
the  abdomen  closed.  The  patient  was  returned  to  the  ward. 
From  the  second  day  on  she  made  an  uninterrupted  recovery.  She 
left  the  hospital  on  the  fifteenth  day,  apparently  cured  of  all  her 
symptoms. 

The  examination  of  the  tissue  removed  showed  granulation 
tissue,  young  connective  tissue  with  areas  of  chronic  inflammation. 
Nothing  pointing  to  malignancy.  Patient  was  seen  eight  months 
later,  when  she  appeared  to  be  well  and  strong. 

Patient  was  again  admitted  to  the  hospital  August  20,  1908. 

History. — Since  leaving  the  hospital  she  has  been  perfectly 
well,  provided  she  limits  her  food  in  quantity.  The  quality  does 
not  seem  to  make  any  di (Terence.  Five  weeks  ago  began  to 
vomit  half  an  hour  after  eating.  The  ingestion  of  food  causes 
considerable  pain,  which  pain  is  referred  to  the  old  scar.  The 
patient  can  take  only  small  quantities  of  food.  Pain  is  sharp 
and  cramp-like  in  character  and  radiates  down  the  left  leg 
to  the  knee ;  has  gradually  grown  worse,  and  is  very  severe 
at  the  present  time.  Some  burning  in  throat  and  eructations 
of  gas.  Has  lost  25  lbs.  in  8  months.  Has  grown  quite  weak. 
Occasional  attacks  of  dizziness ;  no  symptoms  of  loss  of  cardiac 
compensation.     Stomach  contents  show  a  slight  increase  of  total 
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acidity  and  free  HCl  on  the  first  examination ;  the  second  a  loss 
of  acidity  and  free  HCl. 

Abdomen :  Concave,  soft,  and  relaxed.  There  is  a  firm 
linear  scar,  three  inches  long,  half  way  between  ensiform  and 
umbilicus.  Some  tenderness  in  the  epigastric  region.  No  mass 
made  out.  Outline  of  stomach  could  not  be  mapped  out.  Six 
ounces  of  water  distended  the  organ  and  gave  considerable 
distress. 

Diagnosis. — Possible  gastric  adhesions.  With  the  previous 
history  in  view,  it  was  thought  advisable  to  place  the  patient 
under  medical  treatment  for  gastric  ulcer  before  proceeding  to 
operation.  Patient  put  on  Lenhartz's  regimen.  There  was  no 
improvement. 

Operation  September  9,  1908.    Dr.  Lyle. 

On  opening  the  abdominal  cavity,  a  small,  shrunken,  and 
scarred  stomach  was  found  covered  with  adhesions — some  of 
these  dense,  others  thin ;  they  extended  from  the  anterior  surface 
to  the  abdominal  wall  and  from  the  lesser  curvature  to  the  under 
surface  of  the  liver.  The  lesser  curvature  was  represented  by 
a  dense,  scar-like  mass,  radiating  from  which  were  folds  of 
thickened  tissue  and  adhesions.  The  distance  from  the  pylorus 
to  the  oesophageal  opening,  measured  along  what  remained  of 
the  lesser  curvature,  was  less  than  one-half  inch.  The  stomach 
was  contracted  to  about  the  size  of  a  goose  egg,  and  was  almost 
circular  in  shape.  The  stomach  wall  seemed  to  be  twice  the 
normal  thickness. 

A  no-loop  posterior  gastrojejunostomy  was  performed ;  con- 
siderable difficulty  was  experienced,  due  to  the  smallness  of 
the  stomach  and  the  thickness  of  its  walls.  The  patient  made  a 
prompt  and  rapid  recovery  and  was  out  of  bed  on  the  thirteenth 
day. 

Since  leaving  the  hospital  she  has  been  under  careful  obser- 
vation, and  is  well  and  strong.  Has  gained  35  lbs.,  and  worked 
steadily  since  leaving  the  hospital.  The  stomach  contents  still 
show  a  diminished  acidity. 

At  the  first  operation  the  condition  was  not  recognized,  and  it 
was  thought  to  be  a  case  of  ulcer  of  the  stomach  with  the 
formntion  of  numerous  perigastric  adhesions,  accompanied  by 
accidental  rotation  of  the  stomach.     The  walls  of  the  stomach  at 
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that  time  were  thickened  and  scarred.  The  freeing  of  the  ad- 
hesions and  shortening  of  tlie  gastrohepatic  hgaincnt  gave  relief 
for  al  rost  a  year. 

At  the  second  operation  the  uniform  increased  thickness  of  the 
walls  and  the  marked  diminution  of  the  size  of  the  stomach,  plus 
the  scarring,  showing  that  something  else  than  a  contraction  fol- 
lowing a  simple  ulcer  had  to  be  dealt  with.  In  the  causation  of 
this  case  we  liave  a  combination  of  two  factors,  each  of  which  have 
been  given  as  a  cause  of  the  disease.  We  have  a  well-marked 
history  of  chronii-  p:is>i\e  hypericmia  from  cardiac  insufficiency 
(the  re-ult  o''  icncrurd  attarks  of  rheumatism),  and  a  strong 
possibility  of  multiple  peptic  ulcers.  The  chronic  condition, 
plus  the  irritation  set  up  by  the  ulcers,  would  undoulncdly  be 
a  sufficient  stimulus  to  start  changes  in  the  connective-tissue 
elements  of  the  stomach,  and  thus  lead  to  marked  general  con- 
traction ;  with  the  contractions  would  come  of  necessity  a  thick- 
ening of  the  walls,  until  we  find  a  rigid  organ  with  greatly 
diminished  lumen  and  thickened  walls,  as  found  in  this  case. 

Note. — Since  the  preparation  of  this  report  the  patient  has 
had  four  distinct  attacks  of  toxic  erythema,  due  to  the  taking 
of  meat.  These  attacks  can  be  controlled  by  the  addition  of 
some  dilute  HCl  and  pepsin,  showing  that  her  stomach  digestion 
is  below  par  for  digestion  of  meats. 

TABLE  B. 
Cases  Reported  as  Linitis  Plaslica  zvliich  are  Malignant  in  Nature. 

1.  Weil.  T.  G.,  male,  ape  6i.  Two  montlis  before  entering 
hospital  noticed  a  tumor  in  pyloric  region;  tenderness;  regurgitating 
vomiting:  died  of  purulent  pleurisy.  Cachexia  was  a  very  prominent 
symptom.  Autopsy:  stomach  wall  is  25  cm.  thick;  miicosa  normal;  sub- 
mucosa  was  replaced  by  a  hard,  dry  ti'^sue  which  furnished  no  juice  on 
scraping:  head  of  pnncreas  and  prevertebral  g'ands  invndcd  :  peritoneum 
not  involved.  Microscopical:  mucosa  a  little  invaded  by  new  growth; 
mii<;cularis  destroyed:  snhmucosa  makes  two-thirds  of  the  thickness;  con- 
siders this  a   new  plastic  growth  simi'ar  to  a   fu-^iform  sarcoma. 

2.  LvoNNET,  female.  Symptoms  for  ten  months.  Autopsy:  enormous 
diflFuse  thickening  of  the  whole  stomach  ;  secondary  deposits  in  the  pan- 
creas and  heart;  ascites;  enlargement  of  the  glands.  Microscopical:  ma- 
lignant linitis  plastica. 

3.  BEZANgoN,  male,  age  41.     Alcoholic;  symptoms  for  a  year;  vomit- 
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ing  quarter  of  an  hour  after  eating;  pain.  Autopsy:  stenosis  of  the 
pylorus  formed  of  sclerotic  tissue ;  no  ulceration ;  stomach  somewhat 
dilated.  Microscopical:  a  typical  epithelioma  (Bezangon).  Chronic  in- 
flammation  without   cancer.      (Cornil.) 

4.  TiLGER,  female,  age  35.  Progressive  gastric  symptoms  for  two 
years;  induration  of  pylorus;  stomach  dilated.  Autopsy:  marked  sten- 
osis of  the  pylorus ;  stomach  walls  thick.  Microscopical :  all  coats  hyper- 
trophied ;  submucosa  most  marked ;  between  connective-tissue  there  are 
masses  of  epithelial  cells  denoting  cancerous  degeneration ;  mucosa  shows 
the  lesions  of  chronic  gastritis.     (Plates  with  detailed  examination.) 

5.  Bret-Paviot,  female,  age  43.  Alcoholic;  insidious  onset  beginning 
four  years  before;  last  eighteen  months  has  had  attacks  of  colic  and 
diarrhoea;  persistent  vomiting;  no  hematemesis ;  no  melena ;  stomach  tube 
appeared  to  stop  at  the  cardia ;  tumor.  Autopsy :  ascites ;  stomach  white 
in  color,  cylindrical  with  the  calibre  of  the  colon,  two-thirds  of  its  extent 
involved ;  numerous  adhesions ;  similar  lesion  in  colon ;  two  tumors  on 
ovary,  possible  cancers  or  fibro-myomata.  Microscopical :  all  coats  show 
connective-tissue  infiltration,  the  maximum  being  in  the  submucosa;  epithe- 
lial cells  are  found  here  and  there.  Examination  of  an  ulcer  in  the  cardiac 
region  shows  it  to  be  non-cancerous.  This  is  classed  by  Tourlet  as  benign 
but  it  is  undoubtedly  malignant. 

6.  Lepine,  cit.  by  Bret-Paviot,  female,  age  49.  Progressive  gastric 
symptoms  for  two  years ;  diarrhoea  and  vomiting  at  close ;  no  hematemesis ; 
no  melena.  Autopsy:  small,  thick-walled,  adherent  stomach;  section  is 
pearly  white  in  color  and  grates  under  knife;  glands  of  the  lesser  curva- 
ture involved.  Microscopical:  mucosa  lymphoid  hyperplasia;  submucosa 
infiltrated  with  undulating  connective-tissue  fibres  in  the  meshes  of  which 
are  epithelial  cells.  This  is  quoted  by  Tourlet  as  being  benign  but  is 
undoubtedly  malignant. 

7.  Pilliet-Sakorraphis,  male,  age  31.  Pain  in  the  right  side;  loss  of 
appetite;  ascites;  thought  to  be  a  cirrhosis  or  tubercular  peritonitis;  pa- 
tient never  vomited;  died  three  years  and  a  half  after  onset.  Autopsy: 
stomach  about  the  size  of  the  closed  fist;  walls  thick  and  hard;  numerous 
adhesions;  mucosa  thickened;  no  ulceration.  Microscopical:  all  coats  of 
the  stomach  equally  involved  ;  embryonal  infiltration  at  the  pylorus :  at 
greater  curvature  the  mucous  membrane  is  thinned ;  numerous  round  and 
fusiform  cells  present;  the  muscularis  mucosa  has  disappeared;  submu- 
cosa connective-tissue,  infiltration  with  fusiform  cells;  vessels  show  endo- 
arteritis;  the  colon  presents  similar  lesions.  Tourlet  classifies  this  as 
a  benign  case. 

8.  Petibon,  male,  age  54.  Has  had  indefinite  gastric  symptoms  for 
years;  symptoms  of  chronic  gastritis  for  six  months;  tumor.  Autopsy: 
small,  thick-walled  stomach;  oesophagus  involved;  glands  enlarged.  Micro- 
scopical :  linitis  plastica,  cancerous. 

9.  Vi:riiok(;he,  male,  age  60.  Gastric  symptoms  for  more  than  a  year; 
regurgitation    is    marked;    alcoholic.      Autopsy:    shrunken,    rigid    stomach 
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resembling  coil  of  small  intestine.     Microscopical :  cylindrical  epithelioma 
with  connective-tissue  infiltration :  linitis  plastica,  malignant. 

10.  Brissald  (Tourlet),  male,  age  34-  Alcoholic;  lues  six  years  previ- 
ously; gastric  symptoms  for  a  year;  vomits  immediately  after  taking 
food ;  lately  vomiting  has  become  incessant ;  stomach  is  not  dilated ;  tumor 
in  the  region  of  the  pylorus;  no  hematemesis ;  no  melena.  Operation: 
pylorectoniy  by  Debet  Pre-opcrativc  diagnosis:  chronic  gastritis  with 
fibrous  stenosis  of  the  pylorus.  Portion  removed  at  operation  shows  a 
neoplasm  in  the  form  of  a  cylinder  6  cm.  long;  consistency  of  the  walls 
recall  a  fibroma  or  myoma.  Microscopical :  by  Monod.  This  is  quoted  as 
benign  by  Tourlet.  Schachcr  says  it  is  a  typical  epithelioma.  P.  ^T. 
Patient  well  four  months  after. 

11.  Vautrin-Hoche,  male,  age  29.  Gastro-enterostomy ;  two  months 
after  operation  patient  returned,  suffering  from  a  vicious  circle;  entero- 
entcrostomy  performed ;  deatli  the  following  day.  Stomach  small,  thick 
walled  ;  retroperitoneal  adhesions.  Microscopical :  diffuse  epithelioma  ap- 
pearing in  the  zone  of  an  old  ulcer. 

12.  ScHACHER,  service  of  Brissaud,  female,  age  55.  Active  gastric 
symptoms  for  five  months;  patient  had  had  pains  in  the  epigastrium  for 
six  years  but  had  attributed  them  to  her  occupation  which  necessitated 
pressing  with  a  heavy  iron;  constipation  is  marked;  she  had  a  total 
abdominal  hysterectomy  performed;  both  ovaries  showed  cysts.  Opera- 
tion gave  no  relief.  Autopsy :  stomach  presents  a  hard,  rigid,  annular 
thickening;  numerous  adhesions;  colon  adherent  to  stomach,  gall-bladder 
invaded  by  new  growth ;  stomach  adherent  to  posterior  abdominal  wall ; 
caecum  involved  at  the  base  of  appendix;  sigmoid  and  rectum  also  show 
cancerous  invasion.  Microscopical :  shows  it  to  be  a  gastric  tumor  local- 
ized in  the  lesser  portion  of  the  stomach  with  anterior  and  posterior 
peritoneal  adhesions.  Schacher  considers  this  a  linitis  plastica  of  cancer- 
ous nature.  The  course  of  the  tumor  has  terminated  in  a  generalization 
of  the  disease  showing  that  the  linitis  plastica  was  a  malignant  cancer 
of  epithelial  origin.     Excellent  article,  well  illustrated. 

13.  Weiss  (Schachcr-Boechel),  female,  age  50.  Gastric  symptoms  for 
several  years ;  tumor.  Operation :  partial  gastrectomy.  Weiss  thought  it 
to  be  pure  linitis  plastica.  Microscopical  examination  was  made  by  Hoche. 
There  is  some  doubt  about  the  diagnosis  of  linitis  plastica  as  an  epithelial 
infiltration  was  found  at  the  site  of  the  old  ulcer.  This  appears  to  be 
a  diffuse  infiltration  of  typical  epithelial  clerr.ents  in  the  sclerotic  inflamma- 
tion of  the  cicatrix  of  an  old  ulcer;  possibly  this  is  a  cancer  developing 
on  an  old  ulcer(?).  This  case  is  reported  by  Boechel  as  being  well  two 
years  and  a  half  after.     (Boechel,  p.  162.  No.  38.) 

14.  Spillmann  (Schacher),  male,  age  47.  Gastric  symptoms  for  one 
year;  stomach  not  enlarged;  no  tumor:  death  from  cachexia.  Autopsy: 
lesions  of  linitis  plastica  most  marked  in  pyloric  region.  Microscopical: 
diflfusc  neoplastic  infiltration  of  an  epithelial  type  in  the  sclerotic  tissue. 

15.  Weiss,  male,  age  32.     Died  shortly  after  admission  to  hospital  of 
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apparent  cancer  of  the  stomach;  pylorus  admitted  little  finger;  antrum 
occupied  by  a  tumor  about  the  size  of  half  a  mandarin;  stomach  wall 
hard,  pearly  white  in  color ;  retroperitoneal  "  callus  " ;  mesenteric  and  duo- 
denal plaques.  This  is  a  case  of  epithelial  linitis  plastica  type,  having 
its  origin  in  an  old  ulcer. 

16.  Gayet-Patel,  female,  age  44.  Gastric  symptoms  for  eight  months ; 
no  dilatation;  no  stasis;  diffuse  tumefaction  in  the  region  of  the  pylorus; 
free  HCl  absent.  Total  gastrectomy  by  Jaboulay.  Stomach  movable; 
pylorus  hard  and  thickened;  mottling  and  cloudiness  of  peritoneum;  in 
the  mucous  membrane,  near  the  pylorus,  is  a  small  erosion.  Microscopical : 
evidence  of  connective-tissue  in  all  layers;  here  and  there  cells  of  an  epithe- 
lial character.  Probably  inflammation  started  from  a  cancerous  base.  One 
year  later  rectum  was  removed;    it  showed  a  recurrence.     (Bret-Paviot.) 

17.  Vautrin,  male,  age  29.  Gastric  symptoms;  vomiting;  no  hemate- 
mesis;  pyloric  tumor;  partial  gastrectomy.  Patient  died  two  years  and 
a  half  after  of  acute  tuberculosis ;  there  were  no  signs  of  a  recurrence. 
At  the  first  examination  two  years  and  a  half  before  there  were  no 
cancerous  elements ;  a  later  examination  showed  suspicious  cells  in  the 
connective  tissue  stroma  indicating  an  epithelial  degeneration.  Boechel, 
p.  95.  Schacher  says  it  was  linitis  plastica  of  epithelial  type.  Final  con- 
clusion— scirrhous  epithelioma  of  glandular  origin. 

18.  Curtis  showed  the  stomach,  ileum  and  colon  as  examples  of  linitis 
plastica,  benign.  On  account  of  the  protest  he  went  over  the  sections  again 
and  found  a  small  area  which  was  cancerous.  (Neurofibromatose  car- 
cinomateus.)  "There  exists  in  this  case  a  very  systemic  propagation  of 
the  cancer  cells  following  the  tracks  of  the  nerves."  No  clinical  symptoms 
given. 

19.  MouRiGUAND,  male,  age  28.  Gastric  symptoms  for  eighteen  months ; 
tumor  at  the  pylorus;  stasis;  free  HCl;  partial  gastrectomy.  (Poncet.) 
Well  twenty-two  months  after.  Diagnosis  of  linitis  plastica  was  made 
(Paviot)  ;  there  were  signs  of  an  old  ulcer.  Microscopical:  hypertrophy 
of  glandular  region ;  glands  non-cancerous ;  infiltration  of  submucosa  and 
muscularis  by  a  new  production  of  connective  tissue.  Paviot  considers 
these  cells  to  be  of  neoplastic  nature. 

20.  Mouisset-Chalier,  male,  age  71.  Gastric  symptoms  for  two  years; 
pain  on  pressure ;  sense  of  resistance  in  epigastrium ;  no  hematemesis. 
Autopsy :  small,  rigid,  tube-like  stomach ;  numerous  peritoneal  adhesions ; 
cut  section  pearly  white ;  no  ulceration  in  mucous  membrane ;  no  tumor ; 
cancerous  mass  in  liver.    Microscopical :  linitis  plastica,  cancerous. 

21.  Mfi.NARD,  female,  age  5,1.  Gastric  symptoms  for  two  years  simulat- 
ing a  stenosis  of  the  oesophagus;  smooth  tumor  in  the  epigastrium;  in- 
testinal paresis;  cachexial  death.  Autopsy:  cancerous  infiltration  of  the 
stomach,  omentum  and  mesentery.  This  does  not  seem  to  be  a  case  of 
linitis  plastica  but  rather  a  case  of  carcinoma  of  the  stomach. 

22.  Farog,  male,  age  41.  Vague  gastric  symptoms  for  one  year;  clinical 
course  that  of  cancer.    Autopsy:  cancerous  linitis  plastica  of  the  stomach; 
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neoplasm  starting  in  the  mucous  membrane  of  the  pylorus  and  extending 
to  the  abdominal  walls.  Patient  had  a  neoplasm  in  the  breast.  No 
diagnosis  is  given  other  than  that  there  were  nodules  in  the  skin.  This 
looks  like  a  recurrence  after  a  breast  tumor  and  not  linitis  plasties. 

23.  LoRRAiN,  male,  age  55.  Gives  the  symptoms  of  pyloric  obstruction. 
Autopsy:  Imitis  plaslica,  cancerous. 

24.  Lecene,  male,  age  50.  Presents  cancer  of  the  pylorus  with  sten- 
osis; stomach  intolerant  of  food;  anachlorhydria.  Operation:  pylorec- 
tomy;  stomach  small,  rigid  and  tube-like.  Microscopical:  carcinomatous 
cells  found  in  the  mucosa  and  in  the  neighboring  lymphatic;  involvement 
most  marked  in  submucosa  and  muscularis. 

25.  QuENU,  male,  age  32.  Gastric  symptoms  for  four  years;  trans- 
verse mass  in  the  epigastrium.  Diagnosis:  carcinoma  of  the  pylorus. 
Operation :  partial  gastrectomy.  Gross  findings  those  of  linitis  plastica. 
Microscopical:  shows  it  to  be  cancerous  in  nature. 

26.  QuENU,  female,  age  28.  Gastric  symptoms  for  less  than  a  year; 
epigastric  tumor.  Pyloreciomy.  No  adhesions.  Gross:  had  the  aspect 
of  scirrhous  cancer.  Microscopical:  linitis  plastica,  malignant.  Died  three 
years  and  a  half  after. 

27.  Stretton,  female,  age  56.  Symptoms  for  three  months  which  were 
supposed  to  be  due  to  a  cancer  of  the  oesophagus.  Gastrostomy  was  done. 
Stomach  was  hard,  thick  walled  and  contracted  ;  capacity  about  one  and  a 
half  ounces.  (Leather  bottle  stomach.)  Microscopical:  shows  it  to  be 
a  spheroidal  cell  carcinoma. 

28.  Rossi,  male,  age  50.  Clinical  diagnosis  cirrhosis  of  the  liver. 
Autopsy:  Gross:  appearance  is  that  of  linitis  plastica  with  adhesions; 
stomach  is  small  and  drawn  up  under  the  ribs;  perisplenitis  and  perihep- 
atitis. Microscopical :  mucous  membrane  shows  evidence  of  an  old  tu- 
bercular inflammation  in  the  muscularis  mucosa;  the  submucosa  shows  a 
great  enlargement  due  to  connective-tissue  in  which  are  found  some  cel- 
lular fusiform  elements  of  epithelial  nature.  He  does  not  consider  them 
cancerous;  gland  parenchyma  not  affected;  capillaries  invaded  by  epithe- 
lial elements  similar  to  those  of  the  gastric  wall.  This  appears  to  be 
linitis  plastica  of  a  cancerous  nature.     Note:  possible  tubercular  influence. 

29.  Rossi,  female,  age  20.  Symptoms  for  five  months ;  tumor ;  no 
free  HCl,  blood  or  lactic  acid.  Operation:  partial  gastrectomy.  Gross: 
linitis  plastica;  no  ulceration;  cylindrical,  thick-wallcd  sac;  glands  en- 
larged. Died  three  months  later  of  intestinal  obstruction.  Microscopical: 
linitis  plastica,  cancerous. 

30.  Testi-Zaccaria,  male,  age  50.  Gastric  symptoms  for  ten  months; 
alcoholic;  vomiting;  had  characteristics  of  cancer.  Gross:  linitis  plastica. 
Microscopical:  scirrhous  carcinoma;  nature  could  not  be  accurately  de- 
termined. The  author  has  no  doubt  that  this  is  an  epithelial  form  of  a 
scirrhous  cancer. 

31.  Cardi,  female,  age  32.  Gastric  symptoms  for  two  years;  vomiting; 
HCl  absent.  Microscopical:  linitis  plastica  without  adhesions;  lesions 
occupy  pyloric  half;   on   surface  are  white,   fibrous  plaques.     There  is  a 
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possibility  of  old  ulcer.  Microscopical :  high  grade  of  linitis  plastica  with 
scirrhous  cancer. 

22.  CiGNozzi,  male,  age  61.  Clinical  diagnosis:  hepatic  cirrhosis  with 
ascites;  no  direct  gastric  symptoms;  intense  diarrhoea;  ascites  and  cfdema 
of  lower  extremities.  Autopsy:  ascites;  thickened  posterior  wall;  waxy 
lookuig  deposits  on  parietal  periloneum ;  UiicKened  gasiric  wail  with 
nodules;  nodule  in  the  lung;  heart  showed  myocarditis  with  cardiac  insuf- 
ficiency ;  chronic  tuberculosis  of  right  pulmonary  apex.  Cause  of  death. 
acute  perioraiiiig  peritonitis.  '1  his  beeiiis  lo  be  a  ca^e  of  scirrhous  cancer 
having  its  origin  in  the  glandular  elements.  Cignozzi  classes  this  case 
as  a  primary  retroperitoneal  endothelioma  with  secondary  nodules  in  the 
stomach  and  left  lung. 

22.  Cignozzi,  female,  age  38.  Gastric  symptoms  for  fifteen  years; 
dilated  stomach ;  tumor  in  the  pyloric  region.  Operation :  Gastro-enter- 
osioiiiy  (Tncoiiiii;  ;  pylorus  the  seat  of  an  annular  tumelaction  which  ex- 
tends from  the  pylorus  to  the  posterior  wall  and  greater  curvature.  Died 
eight  days  later.  "  Probable  linitis  plastica  of  endothelial  type.  The 
form  01  the  cells,  the  ariaagemciit  of  the  alveoli  and  tubules,  the  absence 
of  any  epithelial  elements  exclude  a  cancerous  process  and  point  to  an 
endothelial  neoplasm." 

34.  Cackovic,  male,  age  36.  Lung  symptoms  for  two  years ;  gastric 
symptoms  of  long  standing;  stomach  held  100  c.c. ;  no  tumor.  Operation: 
jejunostomy.  ( VVickerhauser.)  Gross:  typical  linitis  plastica.  Gastrec- 
tomy indicated  but  technically  impossible  so  jejunostomy  was  done. 
Died  from  peritonitis  seven  days  later.  Microscopical :  showed  it  to  be 
cancerous. 

35.  Cackovic,  male,  age  60.  Gastric  symptoms  for  six  months:  sense 
of  resistance  at  pylorus;  stomach  holds  50  c.c.  Operation:  stomach  small, 
thick  walled;  presents  a  tumor  about  the  size  of  an  apple;  numerous  ad- 
hesions. Jejunostomy.  Patient  died  seven  days  later  from  hypostatic 
pneumonia.     Diagnosis:  linitis  plastica,  malignant. 

The  diagnosis  in  the  above  two  cases  was  made  during  life.  In  read- 
ing them  over  they  seem  to  be  nothing  more  tiian  scirrhous  cancers. 

36.  Scott  reports  a  case  nnn-malignant  stenosis  of  the  pylorus  and 
duodenum;  the  pathological  findings  make  it  doubtful  whether  this  case 
should  be  admitted. 

37.  Poi.LOCK,  female,  age  49.  Gastric  symptoms  for  two  years ;  sense 
of  resistance  in  the  pyloric  region.  Autopsy :  shrunken  stomach,  thick 
walled  ;  thought  to  be  cancer  but  careful  examination  shows  no  ulceration 
or  malignancy;  there  seemed  to  be  some  doubt  in  Quain's  mind  so  it  is 
placed  in  the  malignant  list. 

38.  Van  Lf.ersum-Rolcens.  female,  age  22.  Gastric  symptoms  for 
years;  anachlorhydria.  Operation:  marked  stenosis  of  the  pyloric  region, 
extending  into  the  duodenum;  pyloroplasty  failure;  three  weeks  later  gas- 
trectomy. Gross:  showed  specimen  of  linitis  plastica  arising  from  an  old 
ulcer.    Microscopical :  epithelial  elements  found  ;  malignant. 

39.  Folli-Bkrnardei.li,    male,    age    60.      Gastric    symptoms    for    ten 
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months;   no  hematemesis.     Autopsy:         Gross:   linitis  plastica.     Micro- 
scopical :    linilis  plastica,  cancerous  type ;    involvement  of  glands. 

40.  Folli-Bernardelli,  male,  age  62.  No  clinical  history.  Autopsy: 
Gross:  linitis  plastica;  no  ulceration.  Microscopical:  linitis  plastica, 
cancerous. 

41.  Folli-Bernardelli,  male,  age  47.  Gastric  symptoms  for  one 
month;  vomiting  with  small  traces  o£  blood;  tumor  in  the  epigastrium; 
ascites.  Autopsy:  very  small,  thick-walled  stomach  adherent  to  dia- 
phragm and  pancreas;  mucosa  pale;  no  ulceration.  Microscopical:  sub- 
mucosa  greatly  thickened ;  contained  abundant  cellular  elements ;  the 
epithelial  cells  had  coalesced,  forming  small  centres  and  infiltrating  the 
neighboring  tissue ;    glands  enlarged ;    linitis  plastica,  cancerous. 

42.  Folli-Bernardelli,  male,  age  79.  No  clinical  history;  complete 
involvement  of  the  stomach  which  was  shrunken,  thick  walled  and  cartilag- 
inous to  feel;  mucous  membrane  smooth;  no  ulceration;  glands  involved. 
Microscopical :  marked  increase  in  connective-tissue  elements  with  infil- 
tration of  epithelial  cells.     Linitis  plastica,  cancerous. 

43.  MoRONE,  female,  age  46.  Gastric  symptoms  for  eighteen  months; 
tumor  in  the  epigastrium ;  marked  anaemia ;  hypochlorhydria ;  hema- 
temesis. Pre-operative  diagnosis :  cancer  of  the  lesser  curvature  develop- 
ing on  an  old  ulcer  with  secondary  involvement  of  the  pylorus.  Operation 
by  Tasini.  Partial  resection;  linitis  plastica  of  half  the  stomach;  glands 
not  involved.  Patient  well  fourteen  months  after.  Microscopical:  linitis 
plastica  (epithelioma). 

44.  Rivet,  male,  age  52.  Gastric  symptoms  for  two  months ;  alcoholic ; 
no  haematemesis ;  no  melena;  no  tumor.  Autopsy:  tuberculosis  of  the 
lungs;  stomach  contracted  and  adherent.  Microscopical:  linitis  plastica, 
cancerous.  The  interest  in  this  case  is  that  there  were  no  symptoms  until 
two  months  before  death. 

45.  Danel,  female,  age  34.  Gastric  symptoms  for  two  years;  alter- 
nating diarrhoea  and  constipation;  no  distention;  no  definite  hematemesis 
or  melena ;  marked  cachexia ;  transverse  cylindrical  tumor.  Diagnosis : 
epithelioma  of  the  pylorus  extending  to  the  greater  curvature.  Operation: 
partial  gastrectomy  (Duret).  Patient  died  three  days  later  of  shock. 
Autopsy :  stomach  small,  shrunken  and  thick  walled ;  omentum  thickened 
and  covered  with  whitish  plaques ;  glands  enlarged ;  no  adhesions.  Micro- 
scopical :  linitis  plastica,  cancerous. 

46.  DuPLANT,  male,  age  73.  No  clinical  symptoms.  Autopsy:  showed 
a  greatly  shrunken  stomach  covered  by  a  thickened  serosa;  the  thick- 
ened pylorus  gave  the  appearance  of  a  neoplasm;  it  is  a  diffuse  neoplastic 
infiltration  of  the  stomach  with  ulceration  of  the  mucous  membrane; 
glands  enlarged.  From  gross  examination  the  diagnosis  lies  between 
benign  linitis  plastica  and  a  diffuse  epithelioma.  Microscopical:  sections 
were  not  given  at  the  time  of  the  report. 

47.  Marie.  No  clinical  history;  no  data  as  regards  autopsy.  State- 
ment is  made  that  it  is  linitis  plastica  of  a  cancerous  type. 
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48.  Marie.  No  clinical  history.  Autopsy:  small,  hard  stomach  with 
a  retroperitoneal  callus;  no  visible  tumor;  small  ulcer  near  the  pylorus: 
linitis  plastica,  cancerous. 

49.  LoRRAiN,  male,  age  55.  In  the  hospital  for  a  short  time  with 
symptoms  of  stenosis  of  the  pylorus.  Autopsy :  small,  thick  walled,  con- 
tracted stomach.     Microscopical :  linitis  plastica,  cancerous. 

50.  Babes-Mlronesca  describe  a  case  in  which  the  gross  findings 
somewhat  resemble  a  linitis  plastica  but  the  microscopical  examination 
shows  it  to  be  a  gelatinous  carcinoma. 

51.  Halipre-Beaurain,  male,  age  54.  Alcoholic;  gastric  symptoms  for 
eight  months ;  no  solid  food  tolerated ;  small  tumor.  Autopsy :  stomach 
shrunken ;  feels  like  a  rubber  cylinder ;  middle  of  the  transverse  colon 
shows  a  fibrous  ring;  fibrous  patches  on  the  small  intestine;  glands  en- 
larged.    Microscopical :  linitis  plastica,  cancerous. 

52.  Halipre-Beaurain,  male,  age  72.  Rheumatic ;  no  gastric  symp- 
toms ;  diarrhcEa.  Autopsy :  stomach  resembles  a  segment  of  the  small 
intestine ;  greater  curvature  measures  6  cm. ;  walls  very  thick  and  resis- 
tant. Microscopical :  linitis  plastica,  malignant  There  were  no  gastric 
symptoms  in  spite  of  the  advanced  pathological  condition.  The  patient 
died  of  bronchial  pneumonia. 

53.  Delamare-Brelet,  male,  age  63.  Alcoholic ;  gastric  symptoms  for 
four  years ;  ascites  and  oedema  of  the  lower  extremities ;  alternating  diar- 
rhoea and  constipation;  the  symptoms  seem  to  be  those  of  cirrhosis. 
Autopsy:  ascites;  liver  small;  mass  of  adhesions  involving  gall-bladder, 
greater  and  lesser  omentum,  etc. ;  stomach  small,  thick  walled ;  holds  only 
150  cm.;  10  to  15  mm.  thick;  glands  hard  and  small.  Linitis  plastica  of  an 
epitheliomatous  nature. 

54.  Faroy,  female,  age  41.  A  few  indefinite  gastric  symptoms  before 
entering  hospital;  vomiting  and  progressive  cachexia;  death  three  months 
and  a  half  after  entering.  Autopsy :  small,  contracted,  thick-walled 
stomach;  circular  infiltration  extending  from  the  greater  to  the  lesser 
curvature  and  making  an  hour-glass  contraction;  small  intestine  involved; 
suspicious  nodules  in  the  skin ;  numerous  adhesions  to  the  neighboring 
organs. 

55.  Cova-Bons,  age  64.  Died  at  70.  Symptoms  recurred  several 
times.  First  diagnosis  was  diffuse  carcinoma  of  the  stomach;  second, 
linitis  plastica  with  pyloric  stenosis (?).  Sense  of  resistance  in  the  epi- 
gastrium; anachlorliydria;  lactic  acid  present;  cachexia  marked,  .-\utopsy: 
linitis  plastica,  cancerous. 

56.  RoussY  presents  before  the  Anat.  Soc.  of  Paris  four  specimens  of 
linitis  plastica,  in  which  the  cancerous  nature  is  evident  from  the  histo- 
logical examination.  Two  are  of  the  gc-nerali^ed  form  and  two  of  the 
localized. 

Female,  age  61.  Linitis  plastica,  generalized.  Short  time  in  hospital 
and  died  of  profound  cachexia.     No  diagnosis  was  made      Stomach  small. 
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hard  and  retracted  under  the  hver;  marked  thickening  of  the  coats; 
lesser  and  greater  omentum  involved;  large  and  small  intestine  not  in- 
volved; no  secondary  deposits  of  the  viscera;  lymphatic  glands  hard. 
Microscopical:  grayish  white;  no  ulceration.  Histological  examination 
shows  it  to  be  linitis  plastica,  cancerous. 

57.  Male,  age  65.  Linitis  plastica,  generalized.  Stomach  small,  thick 
walled;  2  cm.  tiiick  at  pylorus;  large  part  of  the  transverse  colon  involved, 
10  mm.  thick;  numerous  adhesions;  no  ulceration  of  mucous  membrane; 
no  ascites.  Microscopical:  linitis  plastica,  cancerous;  perivascular  sclerosis 
marked  in  the  submucosa. 

58.  Limtis  plastica,  localized.  Cancerous;  limited  to  the  pyloric  region. 
Pre-operative  diagnosis:  stenosis  of  the  pylorus.  Operation:  gastrostomy. 
Small,  thick-\\ ailed  stomach;  no  evident  involvement  01  the  peritoneum. 
Microscopical :  linitis  plastica,  cancerous. 

59.  Limtis  plastica,  localized.  Limited  to  the  pylorus.  Operation: 
pylorectomy  by  'lemoin  of  Bourges.  Small,  ihick-ualled  stomach; 
pylorus  28  mm.  thick ;  mucous  membrane  healthy.  Microscopical :  linitis 
plastica,  cancerous. 

60.  Lenore-Courcoux  described  a  case  under  the  title  of  "  septicemic 
cancereuse  secondaire "  in  which  the  examination  of  the  local  lesion  in 
the  stomach  suggested  a  linitis  plastica  of  a  cancerous  type. 
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EXTENSIVE  REMOVALS  OF  INTESTINE. 

REPORT  OF   A   CASE  OF  RECOVERY   AFTER   RESECTION  OF   TEN    FEET  EIGHT 
INCHES    OF    THE    ILEUM. 

BY  J.  DAWSON  WHITALL,  M.D., 

OF    PHILADELPHIA. 

Da  Costa  says  ("Modern  Surgery,"  8oi)  that  the  re- 
moval of  more  than  six  and  two-thirds  feet  of  gut  will  produce 
nutritional  disturbances  in  an  adult;  that  a  child  tolerates 
relatively  larger  amounts  resected  than  an  adult.  Dressman 
reported  26  cases  in  which  more  than  3  feet  3  inches  were 
removed,  while  Alexander  Blaney  (Brit.  Med.  Journal,  Nov. 
16,  1901)  adds  seven  cases  from  literature  and  says  that  in 
nine  of  the  33  cases  death  occurred  soon  after  operation. 
The  late  Nicholas  Senn  claimed  that  a  third  of  the  intestine 
was  the  extreme  limit  to  be  excised  without  inanition  follow- 
ing. Roswell  Park  (Buffalo  Med.  Journal,  Apr.,  1903)  re- 
ports the  following  resections  in  which  over  6  feet  6  inches 
of  intestine  were  removed,  to  which  I  have  added  the  case 
herein  reported. 


Operator 


Amount  Re.moved 


Result 


( 1 )  Koeberle 6  ft.  i  o 

(2)  Kochcr 6  ft.  II 

(3)  Dre;:sinan 7  ft.    2 

4)  Shepherd 7  ft.    q 

5)  Kukula 7  ft.    9 

6)  Harris 7  ft.  10 

7)  Hayes 8  ft.    4i 

8)  Peck 8  ft.    sh 

())  Lawers 8  ft.    9 

o)  Roswell  Park 8  ft.    9 

i)   Payr 9  ft.    o^ 

2)  Maydl   9  ft.    4 

3)  Fantino 10  ft.    4 

4)  Monprofit lo  ft.    4 

5)  I.  D.  Whitall 10  ft.    8 

6)  KuKgi    1 1  ft.    o 

7)  Voii  Eisclsberg 1 1  ft.    8 

8)  Obalinski la  ft.    a 


n Recovered. 

n Recovered. 

n Recovered. 

n Recovered. 

n Recovered. 

n Recovered. 

n Recovered. 

n Recovered. 

n Recovered. 

n Recovered. 

n Recovered. 

n.    ...   Died   three  weeks  later. 

n Recovery. 

n Recovery. 

n Recovery. 

n Recovery. 

n Died  35th  day. 

n Died. 
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Several  elements  enter  into  the  prognosis  of  these  cases: 

1.  The  amount  of  gut  left  after  the  resection  is  variable, 
as  the  entire  bowel  may  vary  from  15  feet  6  inches  to  31  feet 
10  inches  (Treves).  The  length  of  the  jejunum  is  about  8 
feet  or  two-fifths  of  the  small  bowel;  the  ileum  about  12  feet 
or  three-fifths  of  the  small  intestine;  the  colon  about  5  feet. 

2.  The  location  of  the  portion  removed;  the  nearer  the 
resection  is  clone  to  the  stomach  the  more  serious  the  outcome, 
the  most  dangerous  in  order  being  duodenum,  jejunum,  ileum 
and  lastly  colon. 

3.  Whether  there  has  been  fecal  contamination  of  the  peri- 
toneum; cases  of  course  that  have  a  rupture  of  the  bowel  and 
fecal  extravasation  have  less  chance  of  recovery  because  of 
the  resulting  septic  peritonitis. 

4.  Age  and  physical  condition  of  the  patient  has  a  great 
deal  to  do  with  the  convalescence ;  the  old  bearing  resection 
badly,  while  the  reverse  is  true  in  the  young.  Patients  who 
are  suffering  from  malignant  disease  (sarcoma  or  carcinoma), 
who  are  tuberculous,  who  are  generally  "run  down"  have 
less  chance  of  recovery. 

Author's  Case. — M.  G.,  female,  married,  white,  aged  twenty- 
three  years.  About  one  year  ago  was  confined,  lal.ior  normal,  but 
had  a  portion  of  the  placenta  retained,  which  later  caused  a  pro- 
nounced sepsis.  After  a  rather  stormy  convalescence  (following 
a  curettement)  she  finally  recovered,  but  always  complained  of 
pain  at  the  brim  of  the  pelvis  on  the  left  side.  This  pain  was 
often  agonizing,  causing  her  to  faint  several  times.  She  last 
saw  her  menses  four  months  aq^o.  and  considered  herself  normally 
pregnant.  Symptoms  of  a  detached  placenta  intervened,  but  she 
ran  no  temperature.  On  July  10.  1911.  she  had  a  convulsion  (had 
had  albumin  and  casts  in  the  rrine  for  some  time)  and  was 
admitted  to  the  Northwestern  General  Hospital.  She  was  hur- 
riedly prepared  for  a  curettement  by  another  physician.  The 
placenta  was  immediately  over  the  os  uteri  and  came  away  easily, 
while  portions  of  a  macerated  foetus  (four  months)  were  gradu- 
ally removed.  Then  a  portion  of  tissue  was  grasped  and  pulled 
down,  when  it  was  seen  to  be  bowel. 


EXTENSIVE  REMOVALS  OF  INTESTINE.  67 1 

Up  to  this  time  I  had  not  seen  the  patient;  she  had  been 
ander  ether  two  hours,  but  was  in  fairly  good  condition.  The 
abdomen  was  hastily  scrubbed  up.  A  four  inch  incision  was 
made  in  the  median  line  and  the  uterus  exposed ;  the  gut  was  seen 
protruding  from  a  perforation  on  the  left  anterior  portion  of  the 
fundus  uteri.  The  bowel  was  gently  withdrawn  from  the  uterus ; 
it  was  then  seen  that  the  mesentery  supplying  that  portion  of 
the  gut  had  been  entirely  stripped  of  its  connection  with  the 
bowel.  There  was  little  if  any  bleeding  from  the  mesentery  (the 
vessels  having  retracted  and  clotted).  The  bowel  was  not  torn 
or  opened  at  any  point.  All  the  intestine  that  had  no  mesentery 
was  resected ;  both  ends  were  ligated,  stumps  touched  with  car- 
bolic acid  then  alcohol ;  the  ends  invaginated  with  a  purse-string 
suture.  A  lateral  entero-enterostomy  was  then  done.  The  torn 
mesentery  was  then  whipped  over  and  over  with  a  continuous 
No.  3  chromic  gut  suture  for  its  entire  length.  The  distal  end 
was  about  five  inches  from  the  caecum.  The  hole  in  the  uterus 
was  then  closed  with  a  mattress  suture.  The  abdomen  was 
closed  in  layers. 

The  belly  was  filled  with  a  quart  of  hot  saline  solution,  while 
drainage  consisting  of  a  rubber  tube  was  placed  in  the  lower  angle 
of  the  wound  to  the  anastomosis;  four  pieces  of  plain  gauze  (two 
to  the  cul-de-sac  and  one  to  each  side).  Sterile  dressings  were 
applied.  Time  of  operation  was  lYz  hours,  making  a  total  of 
3^  hours  under  ether.  During  this  time  she  was  given  1/30 
gr.  strychnine  sulphate  twice,  and  was  very  slighty  shocked. 
Within  fifteen  minutes  after  she  was  put  to  bed  she  had  reacted 
and  was  out  of  ether. 

The  specimen  of  gut  removed  was  then  measured  in  the  pres- 
ence of  the  physicians  present  and  was  found  to  be  10  ft.  8  inches. 

The  patient  was  placed  on  saline  solution,  after  the  methoi.1  of 
Murphy,  and  given  morphine  sulphate  gr.  34-  She  had  surpris- 
ingly little  discomfort  during  her  entire  convalescence.  The  tlrain- 
age  was  profuse  and  the  wound  had  to  be  dressed  daily.  The 
Murphy  treatment  was  discontinued  after  48  hours.  On  the 
fourth  day  a  triplex  enema  was  given  with  very  good  result. 
For  several  days  after,  patient  moved  the  bowels  normally  and 
passed  a  large  amount  of  gas.  Medication  consisted  of  strychnine 
sulphate,  gr.  1/30  t.i.d.  Nourishment  was  given  every  two  hours 
— albtunin   water  niid   broths   for  the   first   week,   then  sott   iliet, 
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and,  after  the  nineteenth  day,  general  diet.  The  drainage  tube 
was  gradually  removed  each  day  and  a  portion  cut  off,  as  was  the 
gauze  packing.  All  drainage  was  out  by  the  eighteenth  day,  the 
wound  cavity  containing  nothing  but  serum.  The  other  portion 
of  the  incision  healed  by  first  intention.  Patient  left  the  hos- 
pital on  the  twenty-sixth  day.  Her  bowels  appeared  normal  in 
every  respect.  After  being  home  for  two  days,  as  a  result  of 
her  moving  around  too  freely,  she  developed  a  phlebitis  of  the 
right  femoral  vein.  Under  rest,  elevation,  and  the  use  of  an 
ichthyol  dressing  (50  per  cent.)  the  condition  cleared  up  in  ten 
days. 

Granting  that  the  ileum  is  about  12  feet,  the  patient  should 
have  about  i  foot  6  inches  left  of  this  portion  of  the  small  bowel. 
The  writer  realizes  that  even  yet  nutritional  disturbances  may 
follow,  but  up  to  the  present  time  her  physical  condition  is 
entirely  satisfactory. 

This  case  is  reported  with  the  desire  that  other  seemingly 
hopeless  cases  of  intestinal  injury  (or  new  growth)  may  haw 
the  benefit  of  extensive  resection. 


RIGHT  INGUINAL  HERNIA  FOLLOWING 
APPENDECTOMY. 

BY  JOSEPH   PIERRE   HOGUET,   M.D., 

OF   NEW   YORK. 
Instructor  in  Surgery  in  the  Cornell  University  Medical  School. 

For  some  time  past  the  importance  of  preserving  the 
nerves  of  the  abdominal  wall  in  doing  laparotomies  has  been 
more  or  less  realized,  but  it  is  doubtful  if  many  know  what 
the  result  of  the  destruction  of  one  or  more  of  these  nerves 
means.  This  general  subject  has  been  gone  over  before  in 
a  previous  paper  published  by  the  author  in  the  Annals  of 
Surgery  for  August,  191 1.  It  was  while  working  on  that 
subject  that  the  frequency  of  right  inguinal  hernia,  after  the 
apparent  injur}^  to  one  of  the  abdominal  nerves  in  doing  an  ap- 
pendectomy, became  apparent.  In  order  to  establish  more 
exactly  the  frequency  of  this  condition,  the  records  of  St. 
Luke's  Hospital,  of  New  York  City,  were  gone  through  and 
the  history  and  physical  examination  of  the  last  190  cases  of 
right  inguinal  hernia  were  looked  through,  in  order  to  find 
out  whether  the  patient  had  had  an  antecedent  appendectomy. 
All  congenital  and  double  acquired  hernias  were  naturally 
omitted. 

For  the  privilege  of  using  these  records  and  reporting 
these  cases,  the  author  is  indebted  to  Drs.  C.  L.  Gibson  and 
Robert  Abbe,  on  whose  services  these  patients  were  admitted 
to  the  hospital. 

Altogether  eight  cases  of  right  inguinal  hernia  were  found 
in  which  there  had  been  a  history  of  an  antecedent  appendec- 
tomy, the  time  of  apiiearance  of  the  hernia  varying,  the  short- 
est one  being  two  weeks  after  leaving  the  hospital  and  t!ie  long- 
est, four  years.  The  greater  proportion  occurred  in  tliose 
cases  in  which  the  a])pen(lix  wound  had  been  draineti,  and  in 
which,  of  necessity,  it  was  larger,  with  a  greater  ciiance  of 
24  (173 
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nerve  injury,  whether  by  directly  cutting  the  nerve  in  doing 
the  laparotomy  or  by  the  pressure  on  the  latter  by  a  drainage 
tube. 

One  case  of  special  interest  may  be  mentioned  here,  that 
of  a  young  man,  who  was  operated  upon  for  acute  appendicitis, 
the  wound  being  drained.  He  stayed  in  the  hospital  six  weeks, 
and  was  readmitted  six  years  afterward  with  the  history  that 
his  wound  had  given  him  no  trouble  until  two  weeks  before 
admission,  when  it  became  swollen  and  tender.  The  old  wound 
was  then  incised  on  two  separate  occasions,  and  considerable 
pus  found  between  the  layers  of  the  abdominal  wall.  This  healed 
up  in  about  four  weeks,  and  he  left  the  hospital  only  to  be 
readmitted  in  15  days  with  a  right  inguinal  hernia  which  he 
said  he  had  noticed  for  the  first  time  two  or  three  days  after  his 
last  leaving  the  hospital. 

The  reason  for  the  appearance  of  these  hernias  is  quite 
obvious.  Practically  all  of  the  muscles  in  the  region  of  the 
inguinal  canal  receive  their  nerve  supply  from  the  first  lumbar 
nerve  through  its  iliohypogastric  and  ilio-inguinal  branches, 
the  fonner  supplying  considerably  more  muscle,  especially 
the  lower  part  of  the  internal  oblique  and  transversalis.  com- 
monly known  as  tlie  conjoined  tendon.  The  ilio-inguinal  nerve 
is  practically  out  of  reach  of  the  surgeon,  emerging  as  it  does 
just  below  Poupart's  ligament  about  one  and  a  half  inches 
internal  to  and  below  the  anterior  superior  spine  of  the  ilium. 
The  iliohypogastric  branch,  however,  is  generally  more  than 
one  inch  above  the  preceding,  and  runs  downward  and  inward 
between  the  internal  oblique  and  transversalis  muscles.  It 
crosses  a  line  drawn  from  the  umbilicus  to  the  anterior 
superior  spine  almost  two  inches  above  the  latter.  Although 
the  ordinary  McBurney  incision  would  run  roughly  parallel  to 
the  nerve,  it  can  easily  be  seen  in  what  danger  the  latter  is.  even 
though  the  fibres  of  the  internal  oblique  are  separated  and  not 
cut.  The  twelfth  dorsal  nerve  takes  the  same  course  more  than 
one  inch  higher  up  and  is  generally  double. 

Of  course  many  cases  are  seen  in  which  there  is  not  only 
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a  right  inguinal  hernia  but  also  a  hernia  in  the  appendix  scar. 
An  example  is  given  in  one  of  the  cases  cited  below.  This 
naturally  ensues  from  the  cutting  of  the  nerve,  so  that  the 
muscle  on  the  inner  part  of  the  wound  being  paralyzed  is  so 
flaccid  that  it  not  only  admits  the  passage  of  a  ventral  hernia. 
but  also  causes  a  certain  amount  of  retraction  of  the  internal 
oblique  and  transversalis  from  Poupart's  ligament,  so  that  an 
inguinal  hernia  ensues. 

The  more  essential  points  in  the  histories  of  the  eight  cases 
found  in  the  hospital  records  are  given  below. 

Case  I. — Appendectomy  through  McBurney  incision  for  acute 
appendicitis  with  spreading  peritonitis.  Wound  drained,  patient 
left  hospital  in  five  weeks.  Readmitted  ten  months  from  date 
of  first  operation  with  a  hernia  in  the  appendix  scar,  and  a  right 
inguinal  hernia,  the  latter  having  first  been  noticed  one  month 
before.    Left  inguinal  region  normal. 

Case  II. — Appendectomy  through  McBurney  incision  for 
acute  appendicitis  with  general  peritonitis,  counterincision  in  loin. 
Both  wounds  drained.  Patient  left  hospital  cured  in  six  weeks. 
Readmitted  three  years  and  two  months  from  date  of  first  opera- 
tion with  a  right  inguinal  hernia,  which  had  appeared  thirteen 
months  previously.     Left  inguinal  region  normal. 

Case  III. — Appendectomy  through  McBurney  incision  for 
chronic  appendicitis.  Wound  healed  per  primam,  patient  left 
the  hospital  in  ten  days.  Readmitted  in  one  month  with  a  right 
inguinal  hernia  which  had  first  appeared  two  weeks  before.  Left 
side  normal. 

Case  IV. — Appendectomy  through  McBurney  incision  for 
acute  appendicitis.  Wound  drained,  patient  left  hospital  in  four 
weeks.  Readmitted  in  one  month  with  a  right  inguinal  hernia 
first  noticed  two  weeks  before.    Left  side  normal. 

Case  V. — Appendectomy  through  McBurney  incision  for 
chronic  appendicitis,  in  hospital  ten  days.  Readmitted  four  years 
froni  date  of  first  operation  with  a  right  inguinal  hernia  whicli 
had  existed  one  year.     Left  side  normal. 

Case  VI. — Appendectomy  for  acute  appendicitis.  Wound 
drained,  patient  left  hospital  in  six  weeks.  Readmitted  in  four 
years,  with  a  right  inguinal  hernia  that  had  existed  six  months. 
Left  side  normal. 
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Case  VII. — Appendectomy  for  chronic  appendicitis,  McBur- 
ney  incision.  Left  hospital  in  ten  days.  Readn:iLicd  in  eighteen 
months  with  a  right  inguinal  hernia  that  had  existed  two  months. 
Left  side  normal. 

Case  \'III. — The  case  of  abscess  in  old  appendix  scar  men- 
tioned above. 

Several  other  cases  of  this  kind  have  lately  been  observed. 
One  was  a  right  direct  hernia  which  had  appeared  one  month 
after  an  appendectomy.  This  man  had  never  had  any  trouble  in 
the  inguinal  region  before,  and  when  seen  the  left  side  was 
normal.  Another  case  was  that  of  a  young  man  who  had  had 
an  appendectomy  through  a  Kammerer  incision,  and  noticed  a 
swelling  in  the  right  groin  three  months  after  the  operation. 

Of  course,  eight  cases  out  of  190  is  not  a  large  percentage, 
but  the  claim  can  justly  be  made  that  these  are  very  conserva- 
tive figures.  It  is  very  possible  that  there  have  been  others 
out  of  the  190  who  had  trouble  and  who  did  not  come  back  to 
St.  Luke's  Hospital  to  be  operated  upon  for  the  hernia,  or  the 
fact  of  the  antecedent  appendectomy  might  have  been  over- 
looked by  the  historian.  Yet,  to  the  author's  mind,  this  is  a 
condition  that  really  exists  and,  although  recognized,  enough 
attention  has  not  been  paid  to  it. 


FRACTURE-DISLOCATION  OF  THE  ATLAS. 
BY  F.  L.  CARSON,  M.B., 

OF  SHAWNEE,  OKLA. 

Reports  of  cases  recovering  after  fracture-dislocations  of 
the  atlas  are  not  infrequent,  and  my  excuse  in  reporting  this 
case  is  because  recovery  followed  what  was  apparently  a  sec- 
ondary myelitis,  from  which  recovery  seemed  impossible,  with 
the  patient  in  such  a  desperate  condition  that  operation  seemed 
out  of  the  question,  and  palliative  measures  alone  were  used. 

Case  I. — W.  T.,  aged  twenty-nine,  while  riding  on  a  roller 
coaster,  standing  erect,  was  thrown  forcibly  while  at  about  the 
height  of  twelve  feet,  striking  on  his  forehead,  producing  ex- 
treme extension.  He  was  immediately  stunned  but  not  uncon- 
scious, was  picked  up,  and  with  a  little  assistance  went  home. 
He  complained  of  severe  pain  and  stiffness  of  the  neck,  associated 
with  swelling  in  the  region  below  the  right  mastoid. 

The  patient  was  seen  by  various  physicians  before  a  correct 
diagnosis  was  made,  after  which  a  plaster  jacket  was  applied, 
with  relief  from  the  pain  and  stiffness,  from  which  he  had  suffered 
since  the  accident. 

About  two  months  after  the  accident  the  patient  resumed 
his  occupation  as  a  street  car  motorman.  He  continued  in 
this  capacity  without  much  inconvenience,  until  one  cold,  stormy 
night  his  car  struck  a  drift,  giving  him  a  severe  jolt  and  causing 
a  return  of  the  pain.  His  physician  again  applied  the  plaster 
jacket  but  this  time  without  relief,  and  finally  he  was  brought 
home,  at  wliich  time  I  saw  him  in  consuhation,  about  four  months 
after  the  injury. 

Examination. — Well  nourished  male.  Ilis  head  turned  to 
the  left,  involuntary  contractures  of  all  four  limbs.  Breathing 
entirely  diaphragmatic.  Complete  analgesia  below  the  clavicle. 
IncoiUinence  of  fa-ces  and  retention  of  urine.  Hands  and  feet 
lle.xed.  Marked  prominence  of  posterior  part  of  neck  just 
below  the  mastdid.     r.ulgiii-4  in  the  pliaivnx. 
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Patient  was  placed  on  his  back  and  a  collar  around  the  chin 
and  occiput  applied,  from  which  an  8-pound  weight,  over  a 
pulley,  was  suspended.  The  head  of  the  bed  was  raised  about 
four  inches,  to  overcome  the  traction.  The  pain  at  once  became 
less  severe,  the  paralysis  after  several  weeks  began  to  recede, 
first  improving  in  the  feet,  then  the  legs,  then  the  body,  later  the 
arms,  and  last  of  all  the  forearms.  After  allowing  the  patient 
to  get  out  of  bed  an  ambulatory  extension  apparatus  was  applied 
and  worn  for  several  months. 

At  the  present  time  after  nearly  two  years  since  the  injury, 
the  hands  present  evidence  of  paralysis.  The  fingers  are  clumsy, 
the  interossei  are  atrophied,  and  the  strength  of  the  hands  is 
very  much  impaired.  The  neck  is  much  less  rigid,  there  is  no 
pain  on  attempts  at  motion.  Swallowing  food,  at  first  difficult, 
is  now  easy.  The  patient  at  the  present  time  is  doing  some 
manual  labor,  and  is  in  fine  general  health. 

The  accompanying  skiagram,  while  rather  poor,  shows  the 
displacement  to  be  marked.  The  recovery  in  this  case,  after  a 
secondary  myelitis,  is  unusual,  and  I  believed  worth  reporting. 


Fig.  I. 


Fracliirt-  lislocat ion  of  the  atlas 


MUSCLE  GRAFTING  FOR  GUNSHOT  WOUND  OF 
THE  SHOULDER. 

BY  BENJAMIN  BRABSON  GATES,  M.D., 

OF  KNOXVILLE,   TENN. 

If  the  end  results  of  traumatic  surgery  are  not  always 
brilliant,  the  surgeon  may  console  himself  with  the  thought 
that,  even  if  the  cosmetic  effect  may  not  be  all  that  is  desired, 
the  functional  utility  of  the  limb  is  restored  ofttimes  to  a 
surprising  degree  even  in  apparently  hopeless  cases,  so  that 
in  the  face  of  discouraging  prospects  it  is  often  well  worth 
while  to  adopt  an  expectant  plan  of  treatment.  Because  in 
so  doing,  as  time  goes  on,  some  plan  may  suggest  itself 
whereby  other  tissues  may  be  substituted  for  the  destroyed 
parts,  and  the  surgeon  not  only  may  have  the  satisfaction  of 
seeing  his  patient  go  out  with  a  useful  limb,  but  he  may  also 
feel  repaid  for  the  time  and  labor  devoted  to  the  individual 
whose  limb  he  saved.  Besides  he  is  spared  that  compunction 
of  conscience  and  the  element  of  doubt  as  to  the  course  pur- 
sued had  he  sacrificed  an  essential  part  of  the  body  before 
trying  conservative  methods. 

Such  a  case  illustrating  the  point  under  consideration  was 
brought  to  me  by  Dr.  J.  D.  Norton  of  Wildwood  Springs, 
Tenn.,  and  which  I  hereby  report  as  follows: 

December  27,  1910,  Leonard  D.,  farmer,  aged  twenty-one,  a 
fine  specimen  of  physical  manhood,  was  out  hunting  with  an 
old  fashioned  breech  loading  hammer  gun.  Attempting  to  cross 
a  picket  wired  fence,  he  thrust  the  barrel  of  the  gun,  muzzle 
first  between  the  pickets,  the  butt  of  the  gun  resting  on  the  near 
side  of  the  fence.  He  then  climbed  over  the  fence,  and  as  he 
did  so,  being  a  heavy  man,  he  bent  the  fence  forward.  As  he 
attempted  to  pick  up  the  gun  by  the  muzzle,  tiie  stock  still  being 
in  the  fence,  the  fince  flew  back  and  in  so  doing  caught  one  of 
the  hammers  in  tiie  wire.  As  a  result  tlie  gun  was  discharged ; 
the  load  tore  away  the  front  of  the  man's  axilhi.  the  insertion 
of  the  pectoralis  major,  and  tlie  upper  third  of  (he  biceps  nuisele ; 
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it  also  made  an  oblique  fracture  of  the  surgical  neck  of  the 
humerus. 

The  patient  lived  twenty  miles  in  the  country,  consequently 
I  did  not  see  him  until  the  next  morning,  as  it  was  impossible 
to  get  him  to  the  hospital  earlier. 

Examination  showed  a  fearfully  lacerated  and  contused  wound, 
laying  open  the  entire  axillary  space,  exposing  the  brachial  plexus 
of  nerves,  the  main  axillary  vessels,  and  the  deltoid  muscle  which 
were  intact. 

I  nailed  the  fractured  ends  of  the  bone  together  (the  nail 
subsequently  loosened  up  and  was  removed)  and  packed  the 
wound  with  corrosive  sublimate  gauze.  The  wound  was  kept 
open  and  packed  with  corrosive  sublimate  compresses  in  order 
to  allow  the  devitalized  tissue  to  slough  and  in  order  to  watch 
developments,  such  as  secondary  hemorrhage,  etc. 

January  3,  191 1,  he  had  a  slight  hemorrhage  from  the  an- 
terior circumtiex  artery,  which  was  controlled  by  compression. 
January  10,  191 1,  he  nearly  bled  to  death  from  sloughing  of  a 
branch  artery  near  the  brachial,  as  the  blood  ran  down  under 
him  and  was  not  noticed  by  the  attendant.  This  was  also  con- 
trolled by  packing.  For  twenty-four  hours  he  hovered  between 
life  and  death  but  finally  rallied  satisfactorily. 

After  all  necrotic  tissue  had  been  thrown  off  and  the  sup- 
puration had  nearly  ceased  and  the  wound  had  commenced  to 
cicatrize,  the  problem  became  important  to  devise  some  way  to 
give  him  a  useful  arm  and  to  cover  over  the  axillary  space. 

I  did  not  wait  for  complete  cicatrization  before  operating 
on  account  of  the  danger  of  scar  tissue  causing  ischxmic  paralysis 
and  the  probability  of  great  difficulty  in  identifying  the  different 
structures. 

In  order  to  understand  the  steps  taken  to  restore  the  function 
of  the  arm  and  shoulder,  it  will  be  necessary  to  remember  the 
condition  of  things  confronting  us. 

Here  was  a  patient  with  the  axillary  space  laid  open,  the 
axillary  vessels  and  nerves  exposed,  the  biceps  nearly  to  the 
middle  of  the  arm  gone  (making  flexion  of  the  forearm  impos- 
sible), the  head  of  the  humerus  ankylosed,  and  a  fracture  of 
its  surgical  neck. 

It  occurred  to  nic  that  by  resecting  the  head  of  the  humerus 
with  an  inch  or  more  of  the  shaft   we  could   shorten   the  arm 


Fig. 


ShuwinK  result  of  plastic  to  cover  in  defect  of  wall  of  axilla  caused  by  a 
gunshot  wound.  I,  ribbon  of  skin  taken  from  arm;  II,  flap  from  chest. 
Note  the  degree  of  flexion  of  the  forearm. 
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enough  to  use,  without  tension,  the  coracobrachiaHs  and  anterior 
half  of  the  deltoid  muscles  as  fixed  points  of  attachment  for  the 
biceps  muscle  if  it  were  sutured  to  its  upper  end. 

Having  offered  this  plan  of  operation  to  the  patient,  he 
readily  accepted  the  suggestion.  So,  February  8,  191 1,  I  re- 
moved the  ankylosed  and  carious  head  of  the  humerus  and 
resected  an  inch  or  more  of  the  shaft ;  then  loosened  the  in- 
sertion of  the  coracobrachialis  and  the  anterior  half  of  the  deltoid 
and  sutured  them  with  several  strands  of  catgut  to  the  freshened 
upper  end  of  the  biceps  muscle.  In  order  to  lessen  tension  on 
the  sutures  the  arm  was  kept  in  hyperflexion. 

These  different  steps  of  the  operation  being  completed,  there 
still  remained  to  cover  over  the  axillary  space.  To  do  this  a 
flap  of  skin  was  dissected  from  the  front  of  the  chest  and  slid 
over  the  axillary  space  and  united  with  a  narrow  ribbon  of  skin 
crowded  from  the  arm.  The  flaps  readily  united  at  their  apposing 
edges  and  the  raw  surfaces  exposed  by  their  removal  were 
allowed  to  granulate  and  cicatrize. 

That  the  methods  pursued  to  give  this  man  a  useful  limb, 
and  that  the  period  of  operation  was  well  timed  have  been  justified 
by  the  subsequent  course  of  events. 

The  patient's  arm  is  filling  out  and  he  says  for  carrying 
purposes  is  as  strong  as  his  sound  arm.  Of  course  the  latitude 
of  motion  is  not  as  great  as  before  the  injury  and  probably 
will  never  be;  while  he  cannot  carry  his  hand  to  the  top  of 
his  head,  he  can,  however,  feed  himself,  wipe  his  face,  and 
carry  his  fingers  to  the  opposite  shoulder  with  the  injured  limb. 

The  nerve  supply  of  the  arm  and  forearm  is  intact,  and  the 
radial  artery  at  the  wrist  is  unimpaired.  In  fact  the  upper  limb 
from  the  elbow  down  is  normal. 

It  is  well  in  this  connection  to  mention  that  at  times  he  has 
associated  movements — when  he  attempts  certain  motions,  as 
in  raising  the  shoulder,  when  flexing  the  forearm,  and  z^icc  versa. 
In  fact,  Dr.  Wm.  R.  Cochrane,  who  examined  him  at  my  request, 
could  cause  contraction  of  the  fused  deltoid  and  biceps  by  placing 
one  pole  of  a  galvanic  current  over  the  grafted  deltoid  and  the 
other  pole  over  the  brachial  plexus  at  the  root  of  the  neck. 

The  accompanying  photograph  (Fig.  i)  taken  July  8,  iQii, 
shows  the  condition  of  the  patient  nearly  seven  months  after 
the  injury. 


ON  IMPACTED  FRACTURES  THROUGH  AND  NEAR 
THE  FEMORAL  NECK. 

BY  V.  ZACHARY  COPE,  M.D.,  M.S.  (Lond.),  F.R.C.S.  (Eng.), 

OF  LONDON, 
Surgical  Registrar  to  St.  Mary's  HospitaL 

The  main  object  of  this  paper  is  to  call  attention  to 
the  comparative  frequency  of  impacted  fracture  near  and 
through  the  neck  of  the  femur,  and  to  point  to  some  features 
which  may  cause  difficulty  in  diagnosis.  The  subject  of 
injuries  around  the  hip  is  time-worn,  but  many  facts  demon- 
strated by  the  Rontgen  rays  have  not  yet  obtained  due  prom- 
inence in  the  current  text-books  on  general  surgery.  Till 
comparatively  recent  years,  the  question  of  fracture  near  the 
hip  resolved  itself  into  distinguishing  between  "  intracapsu- 
lar "  and  "  extracapsular "  fractures  of  the  femoral  neck. 
Hard  and  fast  distinctions  were  laid  down  whereby  the  one 
or  other  could  be  diagnosed,  and  outside  the  conventional 
types  of  injury  diagnosis  was  doubtful.  Intracapsular  frac- 
ture of  the  neck  of  the  femur  was  said  seldom  to  be  due  to 
direct  violence  and  rarely  to  be  impacted.  This  teaching 
must  have  been  responsible  for  many  mistakes  in  diagnosis. 

We  are  concerned  here  only  with  those  injuries  in  which 
impaction  occurs.  These  are  almost  always  due  to  direct 
violence.  In  the  event  of  direct  violence  being  applied  over 
the  great  trochanter,  as  in  the  common  accident  of  a  fall 
upon  the  hip,  the  force  is  transmitted  along  the  femoral 
neck.  This  oblique  force  can  be  resolved  into  a  horizontal 
crushing  component  which  leads  to  impaction,  and  a  vertical 
component  which  is  most  likely  responsible  for  the  upward 
displacement  of  the  trochanter  and  shaft.  According  to  the 
exact  direction  of  the  applied  force,  these  horizontal  and 
vertical  components  vary,  and  there  result  different  kinds 
of  fractures  and  displacements.  In  the  case  of  indirect 
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violence,  it  is  rare  to  get  impaction  primarily,  though  this 
may  result  from  the  fall  upon  the  trochanter  which  frequently 
follows. 

It  is  a  law  of  mechanics  that  when  a  force  acts  transversely 
to  a  straight  rigid  rod  fixed  at  one  point,  the  breaking  strain 
at  any  particular  place  is  greater  the  nearer  to  that  fixed 
point.  In  the  case  of  a  jar  transmitted  upward  through  the 
femur,  the  line  of  force  passes  vertically  up  through  the  top 
of  the  shaft  and  acts  more  or  less  transversely  to  the  neck. 
The  centre  of  rotation  in  the  head  may  be  taken  as  the  fixed 
point,  and  the  breaking  strain  along  the  neck  will  increase 
as  the  head  is  approached.  This  accounts  for  the  fact  that 
indirect  violence  usually  causes  a  fracture  of  the  neck  just 
below  the  head  (subcapitalis)  and  also  for  the  occasional 
separation  of  the  epiphysis  of  the  head  from  a  similar  injury. 
It  will  be  noted,  however,  that  such  indirect  force  only  tends 
to  produce  vertical  displacement,  and  there  is  no  horizontal 
force  which  would  lead  to  impaction. 

The  form  of  direct  injury  which  causes  an  impacted  frac- 
ture is  usually  a  fall,  whereby  the  hip  strikes  the  ground, 
more  rarely  some  heavy  object  falling  on  the  hip  may  be 
responsible.  The  precise  lesion  resulting  depends  upon  the 
age  of  the  patient  and  the  direction  of  the  injuring  force.  Up 
to  the  age  of  twenty,  at  which  time  the  epiphysis  of  the  head 
should  be  joined  to  the  neck,  it  is  not  unusual  for  the 
epiphyseal  attachment  to  give  way  and  a  traumatic  coxa  vara 
to  result,  though  fracture  of  the  neck  at  this  age  is  by  no 
means  unknown.  During  middle  age  and  later  years  an  im- 
pacted fracture  of  the  neck  or  trochanter  region  results. 

The  position  of  the  fractures  cannot  be  foretold  by  con- 
sidering the  amount  or  kind  of  violence.  Similar  injuries 
may  lead  to  fractures  at  different  places. 

For  descriptive  purposes  we  may  divide  impacted  fractures 
in  this  region  into:  (i)  impacted  fractures  through  the 
neck  of  the  femur  wliolly  within  the  capsule;  (2)  impacted 
fractures  through  the  base  of  the  femoral  nock  i>r  in  tlie 
trochanter  region.      It  must  be   understood  that   by   an   iin- 
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pacted  fracture  we  mean  one  in  which  the  fragments  are  not 
movable  on  one  another  immediately  after  the  accident. 
Many  such  a  fracture  becomes  unimpacted  owing  to  ill- 
directed  manipulation.  As  soon  as  it  is  evident  that  serious 
injury  has  occurred,  no  rough  handling  should  be  undertaken 
before  the  X-rays  have  indicated  the  presence  or  otherwise 
of  impacted  fracture. 

(i)  Impacted  fracture  of  the  femoral  neck  within  the 
capsule  is  not  of  such  infrequent  occurrence  as  the  text- 
books would  have  us  believe.  A  treatise  on  fractures  pub- 
lished only  last  year  states  with  regard  to  fracture  of  the 
neck  of  the  femur:  "rarely  this  form  of  fracture  may 
arise  from  blows  upon  the  trochanter."  This  statement 
perpetuates  the  traditional  view  held  before  the  introduction 
of  X-rays.  It  can  be  definitely  asserted  that  it  is  compara- 
tively common  to  find  an  impacted  fracture  of  the  femoral 
neck  wholly  within  the  capsule,  resulting  from  violence 
directly  applied  over  the  great  trochanter. 

There  are  two  groups  of  cases.  The  first  conform  more 
or  less  to  the  type  description  of  "  extracapsular  "  fractures, 
i.e.,  shortening,  eversion,  and  loss  of  power  in  the  limb,  but 
unless  considerable  violence  is  used  crepitus  will  not  be  elicited. 
Bruising  over  the  hip  may  or  may  not  be  a  noticeable  feature. 

Tlie  second  variety  is  atypical,  and  gives  rise  to  varying 
deformity  according  to  the  direction  of  impaction.  Slight 
shortening  and  various  degrees  of  flexion,  adduction,  and 
inversion  result.  There  are  three  reasons  why  an  error  of 
diagnosis  may  occur  in  this  fracture.  In  the  first  place  the 
shortening  is  but  slight,  half  an  inch  or  under  being  quite 
usual.  Those  who  have  done  much  measuring  of  lower  limbs 
will  appreciate  the  statement  that  di (Terences  of  half  an  inch 
or  under  are  not  always  easy  to  determine,  for  it  may  be 
difficult  to  locate  the  anterior  superior  spine  accurately  in  a 
fat  subject,  and  sometimes  spasm  of  the  muscles  will  prevent 
the  limbs  being  adjusted  symmetrically  to  the  pelvis. 
Secondly,  the  impaction  may  produce  an  attitude  of  the  limb 
not   usually  associated   with   fracture;    for  instance,   in  the 


Skiagram  I. 
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ImpactcJ  fracture  of  neck  of  femur  nei»r  the  he«J.  .Uie  t..  .I.rtvi  violence.    *Cas«  l.> 


Skiagram  1 1. 


Impacted  fracture  of  neck  of  femur  associatcii  with  a'Miu  :  i..i,.ia.;  ilcxionof  thiRh,  (Case  II.) 


Skiagram  III. 


Iinpacli'il  Iraclun-  Ihrounh  base  of  tlu-  ii.-c  k  ul    ilu-  i.inm     (  ..s<-  llli 
(lays  after  the  accident. 


Skiagram  taken  tivi 


Skiagram  IV 
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Fracture  IhrouKli  the  i).iM<.i   mi  ^  imUi  impuction  Iml  no  shortening. 
lines  of  secomlary  iracture.    Sec  Fir.   i  ani)  Case  V. 


Skiagram  V. 


Impactedlfracture  of  hast-  of  netk.      The  lomin.jii  type  of  injury.      The  .letachtsl  top  of 
«real  trochanter  tan  be  seen  displaced  inward.      See  Fik.  .•, 


Skiagram  VI. 


Yl 

Impactfl  tra..ur..  thr..,i»;h  base  of  neck  of  ftmur.     Thir.l  type  of  injury.      See  Case  VII 

ami  FiK.  .1. 
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second  case  quoted  below,  the  position  assumed  by  the  limb 
resembled  that  due  to  a  dorsal  dislocation  of  the  hip.  Thirdly, 
the  loss  of  function  at  the  hip  may  not  be  complete.  It 
may  be  possible  for  the  patient  to  lift  the  limb  oft  the  bed 
or  even  to  bear  the  weight  on  it  and  walk  about,  though 
limping. 

As  illustrations  of  the  two  groups  of  cases  the  following 
will  serve: 

Case  I. — ^W.  P.,  aged  sixty-five,  was  knocked  down  and  fell 
on  the  right  hip.  On  admission  (September,  1910)  there  was 
eversion  and  slight  abduction  of  the  right  lower  limb,  which  was 
half  an  inch  shorter  than  the  opposite  member.  Pressure  over 
the  great  trochanter  was  painful,  but  no  bruising  was  visible. 
The  iliotibial  band  was  slacker  than  on  the  sound  side.  Voluntary 
movement  at  the  hip- joint  was  just  possible,  but  painful. 
Skiagraphy  showed  an  impacted  fracture  of  the  femoral  neck 
near  the  head,  and  wholly  within  the  capsule  (see  Skiagram  I). 

This  illustrates  tlie  first  type.  The  second  group  is 
exemplified  in  the  next  case. 

Case  II. — W.  S.,  aged  thirty-eight.  Fell  off  a  bicycle  on 
the  right  hip  three  weeks  before  admission.  For  a  short  time 
he  rested,  but  soon  got  about  again,  though  he  limped  painfully. 
His  injury  was  not  treated  as  a  fracture,  and  no  improvement 
took  place.  On  admission  (August,  1910)  he  was  still  able  to 
walk,  though  with  difficulty.  The  right  lower  limb  was  three- 
eighths  of  an  inch  shorter  than  the  left,  and  was  kept  in  a 
position  of  flexion  and  slight  adduction.  Abduction  was  im- 
possible. Rotation  outward  and  inward  was  limited  and  painful. 
There  was  pain  on  pressure  over  the  great  trochanter,  which 
was  no  nearer  the  middle  line  than  that  of  the  opposite  side. 
A  skiagram  showed  a  fracture  of  the  neck  within  the  capsule 
and  just  below  the  head.  The  neck  was  impacted  tightly  into 
the  upper  part  of  the  cancellous  tissue  of  the  head  in  such  a 
way  as  to  account  for  the  afUluctioji  and  flexion  of  the  limb 
(see  Skiagram  II). 
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In  both  the  above  cases  movement  at  the  hip-joint  was 
possible  though  attended  by  pain.  In  the  second  patient  the 
position  of  the  limb  simulated  dorsal  dislocation,  but  by 
considering  the  nature  of  the  injury,  the  small  amount  of 
shortening,  and  the  rather  at)T)ical  deformity,  a  diagnosis 
was  possible  apart  from  the  X-ray  finding. 

Owing  to  the  kindness  of  Dr.  Harrison  Orton  I  am  able 
to  include  a  skiagram  of  another  case. 

Case  III. — Patient  fell  off  a  bicycle  on  to  the  hip.  He 
worked  for  two  days  afterwards,  getting  about  his  ordinary 
vocation  though  with  some  pain.  Then  he  was  compelled  to 
take  to  bed.  The  skiagram  was  obtained  five  days  after  the 
accident.  It  shows  a  tightly  impacted  fracture  through  the  neck 
(see  Skiagram  III). 

It  is  quite  possible  that  some  cases  of  fracture  through 
the  neck  caused  by  indirect  violence  {i.e.,  the  common  fracture 
in  very  old  people)  may  become  tightly  impacted  because 
of  an  immediate  subsequent  fall  upon  the  trochanter  of  the 
affected  side.  In  most  of  the  cases  I  have  seen,  though 
chiefly  affecting  elderly  people,  this  causation  was  negatived 
by  the  nature  of  the  accident.  The  following  case,  which 
I  am  able  to  give  owing  to  the  courtesy  of  Mr.  Warren  Low, 
illustrates  this  possibility.  I  can  do  no  better  than  give  the 
account  in  Mr.  Low's  own  words. 

Case  IV. — "  The  patient  was  an  active  old  gentleman  aged 
seventy-three,  who,  two  years  before  I  saw  him,  whilst  travelling 
in  Italy,  tripped  and  fell  upon  his  trochanter.  He  continued 
his  sightseeing  for  the  day,  but  stayed  in  bed  for  the  next  five 
days.  He  was  afterwards  able  to  get  about,  visiting  Florence 
and  Rome.  He  had  been  seen  by  an  Italian  doctor  who  assured 
him  that  nothing  was  broken.  This  assurance  was  repeated  in 
Paris  where  he  again  sought  advice,  and  again  when  he  reached 
London.  I  may  mention  that  he  stated  that,  some  time  after  the 
accident,  while  travelling  to  Paris  in  a  jolting  train  he  felt  a  sud- 
den sharp  pain  in  the  hip  region,  and  ever  after  that  the  hip  gave 
him  more  trouble.     I  saw  him  two  years  after  the  accident,  and 
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whatever  may  have  been  obscure  before,  was  then  quite  obvious. 
The  movements  round  the  left  hip- joint  were  quite  free  with 
the  exception  of  internal  rotation  and  abduction,  but  active 
movements  though  free  were  feeble.  The  limb  was  one  and 
a  half  inches  shorter  than  its  fellow,  and  the  trochanter  was 
above  Nekton's  line.  Moreover,  on  rotating  the  femur,  the 
trochanter  rotated  on  its  own  axis  and  not  through  the  arc  of 
a  circle  of  which  the  neck  of  the  bone  was  the  radius.  It  was 
not  a  difficult  matter  to  diagnose  a  fracture  of  the  neck  of  the 
bone  with  a  false  joint,  and  this  was  confirmed  by  skiagraphy." 

This  case  must  have  been  a  tightly  impacted  fracture  at 
the  first,  else  it  could  not  have  been  altogether  missed  by 
the  doctors  w^ho  saw  him  at  or  soon  after  the  occurrence  of 
the  accident. 

(2)  Impacted  fracture  through  the  base  of  the  femoral 
neck  and  the  trochanter  region  includes  all  those  which  used 
to  be  loosely  called  "  extracapsular  fracture  of  the  neck,"  a 
terminology  anatomically  incorrect  and  clinically  of  doubtful 
value. 

From  outward  appearance  it  is  often  difficult  or  im- 
possible to  tell  whether  this  fracture  or  an  impacted  fracture 
near  the  head  has  occurred.  Both  occur  in  middle  or  old 
age,  and  result  from  the  same  kind  of  violence.  Perhaps 
slightly  greater  force  is  responsible  for  fracture  through  the 
base  of  the  neck,  for  shortening  and  eversion  of  the  limb 
and  bruising  over  the  trochanter  are  more  marked  in  these 
cases.  Owing  to  this  greater  bruising  and  more  isevere 
injury,  movement  at  the  hip  is  more  uncommon.  But  the 
mechanism  of  the  two  fractures  is  quite  different.  In  fracture 
through  the  neck  the  firm  tissue  of  the  lower  part  of  the 
neck  is  driven  and  tightly  impacted  into  the  cancellous  tissue 
of  the  upper  part  of  the  head;  in  fracture  through  the  base 
<of  the  neck  the  cancellous  tissue  of  the  great  trixMianter 
is  split  up  by  a  firm  wedge  of  bony  tissue  belonging  to  the 
cervix  fenioris.  This  wedging  of  the  cervix  into  the  tro- 
chanter region  is  responsible  for  two  or  three  secondary 
fractures  which  frequently  complicate  the  primary  breakage 
(see  Fig.  i ). 
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One  is  due  to  vertical  splitting  of  the  great  trochanter, 
and  usually  separates  off  the  posterior  part  of  the  great 
trochanter  and  the  adjoining  bone,  including  the  lesser 
trochanter  and  even  a  litde  of  the  shaft  beyond;  another 
is  horizontal,  and  detaches  the  top  of  the  great  trochanter 
from  the  previous  fragment.  Occasionally,  and  probably 
from  a  greater  degree  of  violence,  the  lesser  trochanter  and 
a  flake  of  adjacent  bone  from  the  shaft  are  split  off,  owing 
to  the  cutting  action  of  the  lower  compact  tissue  of  the  neck. 

It  has  been  pointed  out  by  Ralph  Thompson  that  the 
calcar  femorale  probably  plays  an  important  part  in  the 
causation  of  these  secondary  fractures.  The  calcar  is  a 
vertical  plate  of  more  compact  bone  standing  upright  in  the 
midst  of  the  cancellous  tissues  of  the  femoral  neck.  Its 
base  is  attached  to  the  inner  and  under  surface  of  the  neck 
as  far  down  as  the  lesser  trochanter,  and  its  outer  edge 
points  like  a  vertical  razor  edge  towards  the  great  trochanter. 
When  a  force  is  applied  over  the  hip,  this  firm  blade  tends 
to  split  the  great  trochanter  in  a  more  or  less  vertical 
direction.  From  a  study  of  skiagrams  it  would  appear  likely 
that  the  upper  layer  of  compact  tissue  of  the  neck  acts  as  a 
blade  to  produce  the  secondary  horizontal  fracture.  It  seems 
likely  that  the  lower  layer  of  compact  tissue  of  the  neck  is 
responsible  for  the  occasional  splitting  away  of  the  lesser 
trochanter  and  adjacent  portion  of  the  shaft. 

Three  grades  of  injury  have  come  under  my  notice.  In 
the  first  a  primary  fracture  occurs  at  the  junction  of  the 
head  and  neck,  and  the  base  of  the  neck  is  then  thrust  into 
the  cancellous  tissue  of  the  great  trochanter.  The  lines  of 
the  secondary  fractures  (horizontal  and  obliquely  vertical) 
can  be  seen,  though  no  separation  of  the  fragments  takes 
place   (see  Fig.   i  and  Skiagram  IV). 

The  second  grade  shows  a  more  advanced  condition. 
The  firm  tissue  of  the  neck  causes  separation  of  the  frag- 
ments of  the  trochanter  along  the  lines  previously  mentioned. 
The  base  of  the  neck  loses  its  support,  and  marked  shortening 
occurs.     The  tip  of   the  great   trochanter   is   nearly  always 
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drawn  inwards  toward  the  upper  rim  of  the  acetabulum. 
This  is  probably  due  to  the  action  of  the  numerous  muscles 
attached  to  its  upper  border.  This  grade  of  injury  is  the 
most  common  type  of  fracture  resulting  from  a  fall  on  the 
hip  (see  Fig.  2  and  Skiagram  V). 

A  third  type  of  injury  is  shown  in  Fig.  3  and  Skiagram 
VI.  In  it  the  process  is  carried  one  stage  further,  for  the 
small  trochanter  and  a  slice  of  shaft  are  also  split  off. 

The  following  are  illustrative  of  the  three  types : 

Case  V. — J.  B.,  aged  forty-two  (admitted  February,  1911). 
Gave  history  of  stumbling  and  falling  heavily  upon  the  left  hip 


Fig.  I. 


Fig.  2. 


Showing  lines  of  primary  and  secondary 
fracture  in  Case  V. 


Showing  lines  of  separation  in  common  type 
of  fracture  through  base  of  neck. 


as  he  was  trying  to  get  into  a  train.  When  admitted,  there 
was  aversion  and  slight  adduction  of  the  left  lower  limb.  No 
shortening  was  obtained,  but  there  was  definite  relaxation  of 
the  iliotibial  band.  Some  indefinite  crepitus  was  felt  on  moving 
the  femur,  but  this  was  elicited  only  once  or  twice.  The  patient 
could  move  his  limb  at  the  hip,  though  with  some  pain.  The 
skiagram  showed  a  fracture  through  the  base  of  the  neck  whicii 
ended  below  in  the  lesser  trochanter.  The  dense  neck  had 
been  firmly  impacted  into  the  cancellous  tissue  of  the  upper 
portion  of  the  shaft,  and  had  begun  to  split  otT  the  upper  part 
of  the  great  trochanter.  No  shortening  was  obtained,  since 
there  was  no  alteration  t)f  the  angle  of  the  neck  witli  the  shaft, 
and  no  displaccMient  in  a  vertical  direction.     The  only  iK>?<itive 
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sign    was    relaxation   of    the    iliotibial    band    (see    Fig.    1    and 
Skiagram  IV). 

The  effects  of  still  greater  violence,  or  of  similar  violence 
acting  on  an  atrophic  bone,  are  shown  by  the  following : 

Case  VI. — E.  S.,  aged  seventy-nine.  Was  accidentally 
knocked  down  by  a  blind  man  and  fell  upon  her  left  hip.  On 
admission,  pain  made  examination  difficult.  The  left  lower  limb 
was  everted,  and  there  were  two  inches  of  shortening.  Volun- 
tary movement  was  just  possible,  but  very  painful.  The  X-ray 
negative  revealed  an  impacted  comminuted  fracture  through  the 
trochanters.  The  neck  had  evidently  been  wedged  in  between 
the  two  trochanters  and  separated  portions  of  both.  The  appear- 
ance was  exactly  as  if  a  further  amount  of  violence  had  been 
applied  to  the  previous  case.  The  angle  between  the  neck  and 
shaft  had  been  diminished  almost  to  a  right  angle.  See  Skiagram 
V  and  Fig.  2. 

This  case  shows  why  shortening  varies  so  greatly  in 
fracture  through  the  base  of  the  neck.  When  the  force  is 
only  of  moderate  severity,  the  neck  is  firmly  fixed  by  its 
impaction  into  the  neighboring  cancellous  tissue ;  but  when 
the  impact  is  severe  enough  to  break  up  the  trochanter,  re- 
sistance to  vertical  displacement  disappears,  and  the  vertical 
component  of  the  injuring  force  leads  to  considerable  dis- 
placement and  shortening. 

In  view  of  the  fact  that  the  top  of  the  trochanter  is 
drawn  inward,  it  might  be  advisable  to  put  some  of  these 
fractures  up  in  an  abducted  position.  Skiagram  V  and  Fig.  2 
show  a  similar  condition,  though  not  taken  from  this  actual 
case. 

A  still  further  degree  of  violence  occurred  in  a  case  more 
recently  in  St.  Mary's  Hospital. 

Case  VII. — Patient  fell  a  distance  of  25  feet  uix)n  the  right 
hip.  On  admission  there  was  much  bruising  over  the  right  hip, 
and  one  and  a  half  inches  of  shortening.  Tlie  iliotibial  band 
of  fascia  was  relaxed  on  the  aflFected  side.    Crepitus  was  elicited. 
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The  limb  lay  in  an  everted  position  and  no  voluntary  movement 
was  possible.  There  was  a  swelling  in  the  upper  part  of  the 
thigh.     A  skiagram  showed  a  fracture  through  the  base  of  the 


Fig.  3. 


Showing  the  third  type  of  fracture  through  base  of  neck  (Case  VII). 

neck  with  separation  of  the  lesser  trochanter  and  a  slice  of  the 
adjacent  shaft  (see  Fig.  3  and  Skiagram  VI).  The  lower  end 
of  the  cervical  wedge  caused  this  detachment. 


CONCLUSIONS. 

1.  Impacted  fracture  of  the  neck  of  the  femur  (within 
the  capsule)  is  by  no  means  an  uncommon  occurrence. 

2.  It  results  from  direct  violence  applied  over  the 
trochanter  major,  and  may  permit  of  considerable  voluntary 
and  passive  movement  of  the  hip  without  crepitus. 

3.  An  unimpacted  fracture  resulting  from  indirect 
violence  may  occasionally  be  converted  into  an  impacted 
fracture  owing  to  an  immediately  subsequent  fall  upon  the 
affected  hip. 

4.  The  impaction  may  cause  an  atypical  deformity,  even 
sometimes  simulating  dorsal  dislocation. 

5.  Fracture  of  the  base  of  the  neck  is  always  primarily 
impacted;  if  the  force  applied  is  great,  there  are  always 
secondary  fractures,  both  vertical  and  lu)ri/ont;d,  throui^h 
the  trochanter  region. 
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6.  Persons  with  impacted  fractures  of  the  femoral  neck 
or  base  of  the  neck  may  and  often  do  walk  about  for  some 
days  after  the  accident. 

7.  An  impacted  fracture  of  the  base  of  the  femoral  neck 
may  exist  without  appreciable  shortening  when  the  force  is 
not  sufficient  to  cause  the  trochanter  region  to  be  split  up 
by  the  wedge-like  cervix  femoris. 

In  conclusion  I  wish  to  express  my  indebtedness  to  Dr. 
Harrison  Orton  for  his  kindness  in  allowing  me  to  make  use 
of  all  the  radiographs  inserted. 
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NOTE  ON  CATGUT  STERILIZATION. 

A    PRELIM IX ARY   REPORT. 

BY  WILLARD  H.  HUTCHINGS,  M.D., 

OF   DETROIT. 

Several  years  ago  the  writer  began  an  experimental  study 
of  the  various  methods  which  have  been  employed  for  the 
sterilization  of  catgut.  The  longer  I  worked  with  them  the 
more  I  became  convinced  that  the  secret  of  catgut  sterilization 
lay  in  the  complete  removal  of  all  traces  of  water.  After 
trying  a  great  many  methods,  most  of  which  failed,  the  fol- 
lowing was  evolved  which  will  sterilize  catgut  without  impair- 
ing its  physical  qualities.  The  point  of  the  method  lies  in 
the  way  the  water  is  removed.  This  is  done  in  a  vacuum 
over  sulphuric  acid.  It  is  a  well-known  physical  fact  that  in 
a  vacuum  of  less  than  4  mm.  of  mercury  water  vaporizes.  For 
example,  a  piece  of  ice  placed  in  a  desiccator  under  less  than 
4  mm.  pressure  will  remain  ice  until  it  completely  disappears 
without  liquefying.  The  sulphuric  acid  absorbs  the  water 
vapor  as  fast  as  it  is  formed.  It  is  also  well  known  that  in 
the  absence  of  water  very  few,  if  any,  chemical  changes  take 
place.  Therefore  a  perfectly  dry  catgut  can  be  heated  nearly 
to  the  charring  point  without  materially  injuring  it.  It  has  also 
been  proved  by  repeated  experiments  that  150°  C.  dry  heat 
for  two  hours  will  kill  all  germs,  with  few  exceptions,  these 
being  non-pathogenic.  This  is  the,  almost  universal,  method 
employed  by  bacteriological  laboratories  to  sterilize  infected 
glassware,  etc. 

Based  on  these  principles,  the  method  I  employed  is  as 
follows:  Raw  catgut  without  any  previous  treatment  is  placed 
in  suitable  containers  which  are  left  open.  In  my  work  1  have 
employed  a  simple  straight  glass  tube  sealed  at  one  end.  the 
other  being  open.  These  tubes  are  then  placed  in  an  ordinary 
vacuum  desiccator,  the  bottom  of  which  is  covered  with  sul- 
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phuric  acid  and  connected  with  a  vacuum  pump.     The  air  is 

then  exhausted  until  a  pressure  of  less  than  4  mm.  is  secured, 
the  more  perfect  the  vacuum  the  better  the  result.  When  this 
is  attained  the  desiccator  is  closed,  disconnected  from  the 
pump,  and  set  aside.  Eight  days  are  long  enough  to  secure 
dr}^ness.  At  the  end  of  this  time  air  is  allowed  to  enter 
the  desiccator.  If  perfectly  dry  air  is  needed  it  can  first  be 
passed  through  Wolff  bottles  containing  sulphuric  acid.  The 
tubes  are  then  rapidly  sealed  and  are  ready  to  sterilize.  Any 
method  of  heating  may  be  employed.  Hot  air  ovens  have 
been  found  uncertain,  as  it  is  very  difficult  to  regulate  the  tem- 
perature. In  my  work  I  have  employed  a  mixture  of  glycerin 
and  distilled  water  with  a  boiling  point  of  150°  C,  the  con- 
tainer being  fitted  with  a  reflex  condenser.  The  sealed  tubes 
are  placed  in  this  and  boiled  two  hours,  thus  securing  two  hours 
of  dry  heat  at  150°  C 

Any  method  of  sterilizing  catgut  must  fulfil  certain  require- 
ments. First  it  must  render  the  catgut  sterile.  It  is  not  suf- 
ficient that  it  kill  the  various  micrococci,  colon  bacillus,  typhoid 
bacillus,  and  possibly  anthrax.  It  must  absolutely  destroy 
every  germ  which  may  in  any  remote  way  produce  infection. 
And  it  must  do  it  every  time.  Sterility  is  the  prime  requisite. 
In  addition,  the  physical  characteristics  of  the  catgut  should 
not  be  impaired.  It  must  be  strong,  elastic,  absorbable.  In 
order  to  test  the  sterilization  of  gut  prepared  in  this  way,  the 
following  experiments  were  undertaken :  Number  4  catgut 
was  cut  in  one  and  one-half  inch  lengths  and  placed  in  250 
c.c.  Erlenmeyer  flasks,  containing  suitable  culture  media.  These 
flasks  were  then  inoculated  with  "  hay  "  bacillus,  "  potato  "  ba- 
cillus, anthrax,  tetanus  and  dirt  from  the  street  (aerobic  and 
anaerobic)  and  incubated  at  37.5°  C.  for  21  days.  At  the  end 
of  this  time  they  were  removed  and  submitted  to  the  steriliz- 
ing process  above  described.  One  hundred  and  fifty  samples 
of  each  kind  of  infected  gut  were  used.  Tliey  were  then 
planted  in  suitable  culture  media  and  incubated  for  14  days. 
Not  one  of  the  samples  gave  a  growth.  Tliere  were  also 
no  contaminations.     In  order  to  be  perfectly  sure  that  they 
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were  sterile,  twenty-five  samples  of  anthrax  and  tetanus  gut 
were  transplanted  into  guinea  pigs.  In  no  instance  did  they 
produce  anthrax  or  tetanus  in  the  animal.  Control  animals 
which  were  inoculated  with  the  gut  before  sterilization  died  of 
the  diseases. 

The  tensile  strength  of  the  gut  was  tested  in  the  follow- 
ing manner :  Samples  of  gut  one  foot  in  length  were  attached 
at  one  end  to  a  self- registering  scale,  at  the  other  to  a  windlass 
in  such  a  manner  that  the  strain  could  be  applied  steadily. 
Force  was  applied  until  the  gut  broke.  In  this  manner  one 
hundred  samples  of  gut  were  tested  before  treatment  and  one 
hundred  after  sterilization.  The  raw  gut  gave  an  average 
breaking  strain  of  8.7  pounds,  while  the  sterilized  gut  gave 
an  average  of  8.9  pounds.  In  other  words,  the  sterilized  gut 
was  a  little  stronger  than  the  raw  gut.  This  is  in  accordance 
with  the  well-known  fact  that  a  dry  piece  of  wood,  for  ex- 
ample, has  a  higher  tensile  strength  than  a  green  piece. 

Tests  for  absorbability  were  made  on  guinea  pigs  and 
showed  that  No.  2  gut  was  absorbed  in  nine  days.  The  ap- 
pearance and  elasticity  of  the  gut  is  not  altered  by  the  pro- 
cess of  sterilization.  Instead  of  being  roughened  during  steril- 
ization it  is  even  smoother  than  before.  The  following 
conclusions  are  justifiable: 

1.  That  gut  prepared  by  this  method  is  sterile. 

2.  That  its  tensile  strength  is  not  impaired. 

3.  That  it  remains  in  the  tissues  long  enough  to  fulfil  the 
purpose  for  which  it  is  intended. 

Unfortunately  the  method  is  not  simple.  It  requires  rather 
complicated  apparatus  and  a  first-class  vacuum  pump.  The 
above  is  in  the  nature  of  a  preliminary  report.  It  is  intended 
to  experiment  further  in  an  effort  to  not  only  simplify  the 
method  but  to  secure  wider  applications  if  possible. 
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Visiting  Surgeon  to  St.  Mary's  Hospital;  Associate  in  Surgery,  and  Pathologist  to  the  Phila- 
delphia Polyclinic  Hospital  and  College  for  Graduates  in  Medicine. 

Although  marked  advances  liave  been  made  in  the  tech- 
nic  and  treatment  of  abdominal  conditions,  our  attention 
is  often  attracted  to  the  fact  that  the  treatment  of  lacerated, 
incised,  and  punctured  wounds  of  the  extremities  has  not  kept 
pace  with  the  work  done  in  the  other  branches  of  surgery, 
and  while  the  percentage  of  cases  that  were  treated  by  primary 
amputation  for  destruction  of  the  arterial  or  nerve  supply,  or 
by  secondary  amputation  for  gangrene  due  to  thrombosis 
of  infection,  is  not  so  great,  the  fact  remains  that  the  ultimate 
result,  as  shown  in  the  loss  of  function,  muscular  atrophy,  con- 
tractures, and  the  often-marked  involvement  of  sutured  ten- 
dons, nerves,  and  blood-vessels  in  one  mass  of  cicatricial  tis- 
sue, is  very  poor.  This  condition  greatly  limits  the  usefulness 
of  the  individual,  decreases  his  earning  capacity,  and  too  fre- 
quently ends  in  prolonged  lawsuits  for  indemnity.  It  is  with 
the  object  of  bringing  this  common  condition  before  the  at- 
tention of  the  Fellows  that  I  wish  to  present  this  report 
of  five  typical  cases. 

Cask  I. — Cartridge  shell  wound  of  the  arm,  involving  the 
brachial  artery,  basilic  vein,  and  median  nerve;  circular  artcrior- 
rhaphy,  circular  phlcborrhapliy,  and  neurorrhaphy. 

Mrs.  A.  G.,  sixty-six,  vv.  housewife,  Gemiany,  admitted  to 
St.  Mary's  Hospital  July  4,  1910.  Patient,  while  walking  along 
the  street  July  4,  1910,  licard  an  explosion  as  a  trolley  car  passed 
and  at  the  same  time  felt  something  strike  her  in  the  upper  arm, 
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accompanied  by  a  sharp  stabbing  pain  in  the  same  region  which 
radiated  down  the  forearm  to  the  hand  and  fingers.  The  patient 
noticed  a  small  amount  of  bleeding  from  the  wound,  and  on  ac- 
count of  this  and  the  pain  went  to  the  hospital. 

On  admission  the  arm  was  thoroughly  cleansed  and  an  anti- 
septic dressing  applied.  The  wound  was  not  considered  to  be  of 
great  importance  by  the  resident  physician  and  he  did  not  notify 
me  until  the  next  morning,  when  examination  showed  complete 
paralysis  of  the  muscles  supplied  by  the  median  nerve  and  ap- 
parently no  injury  to  other  important  structures.  The  arm  showed 
a  small  transverse  wound  i  to  1.5  cm.  long  on  the  anterior  surface 
of  the  right  arm  about  the  junction  of  the  middle  and  upper 
thirds,  through  which  there  was  a  small  amount  of  blood  oozing. 
The  entire  inner  aspect  of  the  arm  was  swollen  over  an  area  of 
about  three  to  four  inches  and  was  ecchymotic.  Radial  and  ulnar 
pulses  were  distinctly  palpable,  but  not  as  full  as  on  the  left 
side.  An  X-ray  examination  showed  the  presence  of  a  small 
foreign  body  about  8  to  10  mm.  square. 

Under  ether  anaesthesia  longitudinal  incision  53^2  inches  in 
length  was  made,  with  its  centre  at  the  wound  of  entrance.  On 
cutting  through  the  deep  fascia  a  large  blood-clot  was  evacuated, 
and  this  was  followed  by  a  gush  of  arterial  blood.  A  tourniquet 
above  the  wound  and  a  careful  dissection  showed  a  transverse 
wound  of  the  brachial  artery  involving  half  of  its  calibre,  almost 
complete  severance  of  the  median  nerve,  and  a  transverse  wound 
of  the  basilic  vein  involving  its  entire  calibre.  Further  dissection 
revealed  a  small  piece  of  a  cartridge  shell  about  i  cm.  square 
imbedded  in  the  coracobrachialis  muscle.  The  wound  was  thor- 
oughly irrigated  with  hot  normal  salt  solution,  the  edges  of  the 
wound  of  entrance  excised,  and  the  wounds  in  the  brachial  ar- 
tery and  basilic  vein  were  closed  by  circular  arteriorrhaphy  and 
phlcborrhaphy  by  Carrel's  method.  The  cut  ends  of  the  median 
nerve  were  united  by  means  of  two  fine  silk  sutures  passed  directly 
through  the  nerve.  The  operative  wound  was  then  closed  with 
continuous  catgut  sutures  uniting  the  deep  fascia  and  interrupted 
silkworm  gut  through  the  skin.  Drainage  was  provided  for 
through  a  small  stab  wound  alxiut  two  inches  above  the  internal 
condyle,  using  rubber  dam.  A  dry  sterile  tlrcssing  and  an 
iiitciiial  angular  splint  wore  applied.  Tlie  woiuul  healeil  by 
primary    uiiioii  ;   the   drain    was    reuiovcil   in   4S   lK>urs,   and    the 
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sutures  at  the  end  of  eight  days.  The  patient  was  discharged  at 
the  end  of  three  weeks  and  recommended  to  return  for  massage 
and  passive  motion. 

Examination  three  months  after  operation  showed  normal 
pulsation  of  brachial  and  radial  arteries,  marked  atrophy  of 
flexor  muscles,  anaesthesia  over  areas  supplied  by  median  nerve ; 
marked  changes  were  present  in  the  skin  of  the  hand,  particularly 
the  fingers  and  thumb  being  thin,  smooth,  shiny,  and  cold ;  the 
nails  were  dry,  dark  in  color,  striated  longitudinally,  and  there 
was  marked  sweating  of  the  palm  of  the  hand.  There  was  marked 
stifTness  of  the  elbow-joint  in  a  position  of  semi-flexion,  and  also 
of  the  wrist  and  phalangeal  joints.  Voluntary  flexion  was  absent 
in  the  fingers,  was  weak  at  the  wrist-joint,  and  pronation  of 
the  hand  was  impossible.  The  patient  complained  of  a  general 
pain  throughout  the  forearm  and  hand  on  attempts  at  movement. 

Examination  six  months  after  operation  showed  a  moderate 
return  of  sensation,  muscular  power,  and  a  lessening  of  atrophic 
changes. 

Examination  March  30,  191 1,  showed  a  moderate  degree  of 
muscular  atrophy,  motions  at  elbow  and  wrist  free,  pronation 
and  supination  normal,  flexion  of  fingers  fair,  still  some  trophic 
changes  present  over  terminal  phalanges,  nails  becoming  smooth 
and  normal  in  color  at  bases.  No  pain  present  on  motion.  Gen- 
eral condition  satisfactory. 

Case  II. — Lacerated  ivound  of  arm,  severing  biceps,  portion 
of  brachialis  anticus,  brachial  artery,  basilic  vein,  7uedian  and 
ulnar  nerves;  arteriorrhaphy,  phleborrhaphy  and  neurorrhaphy. 

Jacob  G.,  sixty-six  years  old,  U.  S.,  shuttle  maker,  admitted 
to  St.  Mary's  Hospital  September  23,  1910,  at  2  p.  m.  Patient 
while  at  work  had  his  clotliing  cauglit  in  a  portion  of  the  ma- 
chinery and  received  a  lacerated  wound  of  the  right  arm  from  a 
circular  saw.  Admitted  to  the  iiospital  in  a  profound  state  of 
shock. 

Examinaiion  on  Admission. — Patient  in  a  profound  state  of 
shock.  On  the  right  arm  there  was  a  lacerated  wound  about  six 
inches  in  length,  extending  from  the  junction  of  the  middle  and 
upper  thirds  on  the  external  surface  running  downward  and 
inward.  Inspection  of  wound  showed  the  biceps  muscle,  the  bra- 
chialis anticus  muscle,  brachial  artery,  the  basilic  and  cephalic 
veins,  the  median  and  ulnar  nerves  to  be  completely  severed  and 
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Shows  healed  wound  with  scar  of   punctured  wound  at  centre.     Hand  in  position  of  full 
extension.    Note  the  degree  of  atrophy  still  present.    (Case  II.) 
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Shows  the  degree  of    flexion  present,  which  is  limited  entiroh'  l)\'  the  stitTness  present  in 
the  phahingeal  joints.     (Case^I.) 
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the  cut  ends  retracted,  and  the  wound  partially  filled  with 
blood-clot  The  bleeding  had  been  temporarily  controlled  by 
means  of  a  cloth  tourniquet.  The  patient  was  given  an  intra- 
venous injection  of  one  litre  of  normal  salt  solution,  a  shock 
enema  and  a  temporary  antiseptic  dressing  placed  around  the 
arm.  At  the  end  of  three  hours  the  patient  had  sufficiently  reacted 
from  shock  to  warrant  operative  intervention. 

The  patient  was  given  morphine  yi  gr.,  atropine  i/ioo.  The 
arm  was  thoroughly  cleaned  with  soap  and  water  and  alcohol  70 
per  cent.,  and  the  wound  irrigated  with  hot  normal  saline  solution. 
Circular  arteriorrhaphy  of  the  brachial  artery  and  circular  phlebor- 
rhaphy  of  the  basilic  vein  were  performed,  using  the  method  of 
Carrel.  It  was  then  found  necessary  to  give  the  patient  a  little 
ether  to  continue  the  operation.  The  cut  ends  of  the  median 
and  ulnar  nerves  were  sutured  with  fine  silk  by  the  direct  method, 
and  the  cut  portions  of  the  biceps  and  brachialis  anticus  muscles 
were  sutured  with  No.  i  interrupted  chromic  catgut,  the  fascia 
and  skin  being  united  with  interrupted  sutures  of  silkworm  gut 
and  drainage  provided  for  at  the  lower  angle  of  the  wound  with 
rubber  dam.  A  sterile  dressing  and  an  internal  angular  splint 
were  then  applied.  The  patient  was  fully  stimulated,  and  in  spite 
of  everything  that  could  be  done  he  failed  to  react  and  died 
about  ten  hours  after  leaving  the  operating  room. 

Case  III. — Incised  wound  of  the  arm  involving  the  brachialis 
anticus  muscle;  the  tendon  of  the  biceps,  the  basilic  vein,  ,the 
median  and  ulnar  nerves,  tenorrhaphy,  myorrhaphy,  neuror- 
rhaphy. 

M.  McD.,  sixteen  years  of  age,  schoolboy,  admitted  to  the 
Polyclinic  Hospital,  September  8,  1910,  service  of  Dr.  Louis  A. 
Steinbach,  to  whom  I  am  indebted  for  the  privilege  of  reporting 
this  case. 

Patient  while  painting  the  outside  of  the  window  frame  was 
supporting  his  weight  with  his  hand  against  the  window  pane, 
when  the  latter  suddenly  gave  way  and  the  patient  partially  fell 
through  the  window  severely  cutting  his  right  arm  with  a  piece 
of  the  broken  glass.  Admitted  to  the  accident  room  of  the 
hospital  in  a  state  of  shock  witii  a  tourniquet  around  the  upper 
part  of  the  arm. 

Examination  on  admission  showetl  patient  to  be  in  a  nKHJerate 
degree   of   shock.      The    right    arm    prrseiitod    an    irregular   in- 
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cised  wound  about  four  inches  in  length,  beginning  at  the 
junction  of  the  middle  and  lower  thirds  of  the  arm  on  the 
anterior  surface  running  downward  and  inward.  Retraction  of 
the  edges  of  the  wound  showed  complete  severence  of  the 
tendon  of  the  biceps,  a  portion  of  the  brachialis  anticus  muscle, 
the  basilic  vein,  the  median  and  ulnar  nerves.  Under  ether 
anaesthesia  the  arm  was  cleaned  with  soap  and  water  and  alcohol 
70  per  cent.,  and  the  wound  irrigated  with  hot  normal  saline 
solution.  The  separated  portions  of  the  bracliialis  anticus  muscle 
and  the  tendon  of  the  biceps  muscles  were  sutured  with  No.  i 
chromized  catgut,  the  divided  median  and  ulnar  nerves  were 
united  with  interrupted  sutures  of  fine  silk,  the  cephalic  vein 
was  ligated,  and  the  fascia  and  skin  closed  with  interrupted 
silkworm  giit  sutures.  Drainage  was  provided  for  at  the  lower 
angle  of  the  wound,  and  a  dry  sterile  dressing  applied.  The 
wound  showed  a  marked  degree  of  infection  several  days  after 
operation,  which  necessitated  the  removal  of  several  of  the 
sutures.  The  patient  was  discharged  to  the  out-patient  depart- 
ment for  subsequent  treatment  September  24,  1910,  sixteen 
days  after  admission.  (Dr.  Butler,  Chief  Resident.) 

Examination  March  30,  191 1,  showed  normal  flexion  at  tlie 
elbow,  restricted  motion  of  tlie  wrist  and  of  the  fingers,  most 
marked  in  the  ring  and  middle  fingers,  still  loss  of  sensation  of 
index,  middle,  ring,  and  little  fingers  on  tlexor  surfaces.  Prona- 
tion and  supination  were  still  impaired. 

Case  IV. — Incised  ivoimd  of  forearm,  flexor  surface,  involving 
the  tendons  of  the  flexor  carpi  ulnaris,  palmaris  longus,  flexor 
sublimis  digitorum,  flexor  profundus  digit orum,  excepting  the 
division  to  the  index  and  middle  Angers,  the  ulnar  artery,  and 
the  median  ulnar  nerves;  multiple  tenorrhaphy,  neurorrhaphy. 

E.  P.,  thirty-seven  years  of  age,  machinist.  Accident  oc- 
curred January  18,  191 1.  Patient,  while  at  work  at  Cramp's 
shipyard,  was  struck  on  flexor  surface  of  right  wrist  by  a  piece 
of  a  falling  arclight  globe. 

Examination  on  admission  showed  a  transverse  incised  wound 
about  two  inches  in  length  on  the  flexor  surface  of  the  right 
forearm  one  inch  a1x»ut  the  hand.  Through  the  separated  edges 
of  the  wound  were  seen  the  cut  ends  of  the  ulnar  and  median 
nerves,  the  cut  ends  of  the  ulnar  artery,  the  divided  ends  of  the 
tendons  of  the  flexor  carpi  ulnaris,  the  palmaris  longus,  the  flexor 
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Showing  the  extent  of  the  lacerated  wound  anil  the  involved  structures.     (Case  111.) 
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Showing  the  healed  wound,  the  muscular  atrophy,  and   the  degree  of  extension  of  the 

hand.     (Case  III.) 
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Showing  the  extent  of   the  incised  wound  and  the  involved  structures.      (Case  IV.) 
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Showing  the  healed  wound  and  the  amount  of  extension.     (Case  IV.) 
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Showing  the  decree  of  tiexion  itossible.     (Case  IV.) 
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subliniis  digitorum,  and  the  flexor  profundus  digitorum,  except- 
ing the  divisions  to  the  index  and  middle  fingers. 

The  operation  was  performed  by  the  Resident  Physician,  Dr. 
McBride,  without  an  anaesthetic,  as  the  patient  refused  an  anaes- 
thetic. The  arm  was  cleansed  with  soap  and  water  and  alcohol 
70  per  cent.,  and  the  wound  irrigated  with  hot  normal  saline 
solution.  The  severed  tendons  were  united  indi-\adually  with 
two  interrupted  sutures  of  silk,  the  cut  ends  of  the  nerves 
were  united  with  interrupted  silk  sutures,  the  ulnar  artery  was 
ligated,  the  wound  closed  with  interrupted  silkworm  gut  sutures, 
a  dry  sterile  dressing  applied,  and  the  hand  dressed  in  extension 
on  a  splint.  The  wound  healed  by  primary  union,  the  sutures 
were  removed  on  the  eighth  day  and  the  splint  at  the  end  of  two 
and  a  half  weeks.  Massage  and  passive  motion  were  then  insti- 
tuted. 

Examination  March  30,  191 1,  showed  the  affected  tendons 
to  be  firmly  surrounded  by  scar  tissue  and  united  with  the  cicatrix 
of  the  skin ;  flexion  of  all  the  fingers  was  limited,  particularly  that 
of  the  ring  and  little  fingers ;  cutaneous  ansesthesia  of  hypothenar 
portion  of  the  palm  of  the  hand  and  the  outer  side  of  the  ring  and 
of  the  little  fingers.  There  was  marked  tremor  of  the  hand, 
which  was  cold  and  perspiring;  the  finger  nails  were  moderately 
darkened,  irregularly  ridged,  and  longitudinally  striated.  The 
skin  of  the  hand  was  thin,  shiny,  and  bluish  white.  The  scar 
was  very  tender  and  supersensitive.  (In  this  case  there  is  evi- 
dently separation  of  the  cut  ends  of  the  ulnar  nerve  and  a  second- 
ary nerve  suture  will  be  required.) 

Case  V. — Incised  zvound  of  the  Hexor  surface  of  the  forearm 
one  inch  above  the  zvrist-joint,  involving  the  tendons  of  the  Hcxor 
carpi  ulnaris,  the  palmaris  longtis,  the  flexor  carpi  radialls,  the 
flexor  longiis  pollicis,  the  flexor  sublimis  digitorum,  the  flexor 
profundus  digitorum  excepting  the  diz'isions  to  the  ring  and  tittle 
fl,ngers,  the  median  and  ulnar  nerves,  and  the  ulnar  artery;  mul- 
tiple tenorrhaphy  and  neurorrliaphy. 

F.  N.,  thirty-seven  years  of  age,  machinist.  While  at  work 
the  patient  fell  a  distance  of  about  15  feet  onto  a  skylight,  the 
latter  breaking,  and  he  received  an  incised  woinul  of  the  right 
wrist  in  addition  to  other  injuries.  .Admitted  to  St.  Mary's  Ilis- 
])ital  August  3,  iQio.  Treated  by  Dr.  Wolf.  Resident  IMiysician. 
Ether  anicslhesia. 
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Examination  on  admission  showed  a  transverse  lacerated 
wound  about  two  inches  in  length  of  the  flexor  surface  of  the 
right  forearm  about  one  inch  above  the  hand.  Separation  of  the 
edges  of  the  wound  showed  complete  division  of  the  flexor  carpi 
ulnaris,  the  palmaris  longus,  the  flexor  carpi  radialis,  the  flexor 
longus  pollicis,  the  flexor  sublimis  digitorum,  the  flexor  profun- 
dus digitorum  excepting  the  divisions  to  the  ring  and  little 
fingers  of  the  latter ;  division  of  the  median  and  ulnar  nerves ; 
and  of  the  ulnar  artery. 

The  forearm  was  thoroughly  cleansed  with  soap  and  sterile 
water  and  alcohol  70  per  cent.  The  wound  was  then  irrigated 
with  hot  normal  salt  solution.  The  wound  was  then  enlarged ; 
the  divided  tendons  were  united  separately  with  interrupted  su- 
tures of  No.  I  chromicized  catgut ;  the  ulnar  artery  was  ligated, 
and  the  divided  ends  of  the  median  and  ulnar  nerves  were  sep- 
arately united  with  through-and-through  interrupted  sutures  of 
No.  I  chromicized  catgut.  The  wound  was  then  closed  by  inter- 
rupted sutures  of  silkworm  gut.  A  dry  sterile  dressing  was  ap- 
plied, and  the  hand  and  fingers  placed  in  a  position  of  marked 
flexion.  The  wound  did  nicely  until  the  fourth  or  fifth  day, 
when  it  was  necessary  to  remove  several  sutures  on  the  radial 
side  of  the  wound,  and  it  was  found  that  there  was  a  moderate 
degree  of  suppuration  present  which  eventually  resulted  in  a 
partial  sloughing  of  the  tendon  of  the  flexor  longus  pollicis  and 
separation  of  the  cut  ends.  At  the  end  of  three  weeks  the  wound 
had  entirely  healed.  The  patient  has  had  very  thorough  and 
efficient  massage  since  leaving  the  hospital,  and  is  now  at  work. 

Examination  March  30,  191 1,  showed  very  little  atrophy 
of  muscles,  extension  of  the  fingers  was  good,  excepting  that  of 
the  distal  phalanges ;  extension  of  the  thumb  was  limited  by  the 
fixation  of  the  distal  end  of  the  flexor  longus  pollicis  at  the 
wrist,  and  flexion  was  absent  for  the  same  reason;  and  in  addi- 
tion it  was  apparent  that  the  site  of  suture  had  given  way, 
and  the  cut  proximal  end  had  retracted.  Flexion  of  the  fingers 
was  good  in  all,  but  was  still  somewhat  diminished  in  the  ring  and 
little  fingers.  Complete  flexion  was  limited  by  adhesion  of  the 
tendons  at  the  site  of  the  injury.  Trophic  changes  were  still 
present,  although  rapidly  diminishing  on  the  fingers;  the  flexor 
surface  of  the  fingers  felt  cold,  also  tips  on  extensor  surfaces, 
skin  was  atrophic,  and  nails  were  slightly  roughened  and  longi- 
tudinally striated. 
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Flexor  sublimis  digit,  t. 


Palmaris  longus  t. 
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Fig.  12. 


Showing  the  degree  of   extension  possible  in  the  fingers,  and  the  fixation  of   the  thumb 

(Case  V.) 


Fig.  13. 


Showing  the  degree  of  flexion  possible.    (Case  V.) 
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The  most  common  cause  of  incised  and  lacerated  wounds  of 
the  extremities  is  from  machinery  accidents,  gunshot  wounds, 
explosions,  cuts  from  scythes,  glass,  and  sharp  cutting  instru- 
ments. In  these  accidents  there  is  not  only  division  of  the 
supei'ficial  structures,  but  generally  also  division  of  muscles, 
tendons,  blood-vessels,  and  nerves.  In  addition  to  the  injury 
of  the  special  structures  there  is  very  frequently,  in  lacerated 
wounds,  a  considerable  destruction  of  the  skin. 

On  first  examining  these  wounds  many  problems  are  to 
be  considered,  dependent  upon  the  extent  of  the  wound  and 
the  structures  involved.  In  the  severe  lacerated  and  incised 
wounds,  where  formerly  amputation  was  the  justifiable  pro- 
cedure, to-day  entire  parts  are  saved,  useful  limbs  are  pre- 
served, and  good  functional  results  obtained  by  suture  of 
muscles,  blood-vessels,  nerves,  and  tendons.  Very  frequently 
considerable  judgment  is  necessary  to  come  to  the  best  possible 
conclusion,  and  in  some  cases  operative  procedure  should  be 
delayed  on  account  of  the  shock  so  frequently  present  in 
many  of  these  cases.  Our  primary  interference  should  be 
limited  to  moderate  cleansing,  the  removal  of  imbedded  por- 
tions of  clothing  and  foreign  bodies,  the  ligation  of  small 
arteries,  and  an  antiseptic  dressing  applied  to  the  parts  until 
the  patient  has  thoroughly  recovered  from  shock. 

One  of  the  most  important  problems  in  the  treatment  of 
these  wounds  is  that  of  infection  introduced  at  the  time  of  the 
accident,  either  from  the  patient's  clothing,  his  skin,  or  from 
the  foreign  body  that  pro<:luced  the  wound.  Another  very  im- 
portant consideration  is  the  period  that  has  elapsed  from  the 
time  in  which  the  wound  was  received  and  the  time  of  seeing 
the  patient.  These  two  points  have  a  great  determining  factor 
in  the  production  of  infection.  In  the  treatment  of  these 
wounds  they  must  all  be  generally  considered  as  infected. 
We,  however,  know  that  very  many  of  them  can  be  thoroughly 
cleansed,  and  that  they  will  heal  by  primary  union.  This  is 
especially  so  of  incised  wounds.  It  is  only  from  experience 
that  we  learn  which  ones  should  be  drained,  and  which  will 
probably  heal  without  drainage.     The  chief  infections  to  be 
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feared  are  tetanus,  streptococcus,  gas  bacillus,  and  staphylococ- 
cus forms.  The  great  determining  factors  in  the  production  of 
infection  are  the  condition  of  the  parts,  clothing,  and  trauma 
at  the  time  of  the  injury.  A  secondarj'  determining  factor  in 
the  extent  of  infection  is  the  amount  of  the  destruction  of 
tissue  produced  by  crushing.  In  addition  to  infection  the 
most  dangerous  immediate  effect  of  these  wounds  is  hemor- 
rhage. Fortunately  to-day  our  means  of  combating  hemor- 
rhage are  very  efficient,  and  in  the  use  of  normal  saline  solu- 
tion by  hypodermoclysis.  proctoclysis,  intravenously,  and  in  the 
more  urgent  cases  by  direct  blood  transfusion  we  are  gener- 
ally able  to  meet  all  of  these  cases  successfully,  if  the  patient 
is  seen  early  enough  and  there  is  not  too  great  a  degree  of 
shock  present. 

In  many  of  these  wounds  the  chances  of  primary  union  are 
not  good  unless  they  are  caused  by  clean,  sharp  cutting  instru- 
ments and  thorough  cleansing  of  the  parts  is  instituted.  In  a 
large  majority  the  edges  of  the  wound  are  primarily  grossly 
infected,  crushed,  and  devitalized,  and  in  spite  of  the  most 
thorough  cleansing,  dirt  and  grease  cannot  be  entirely  removed 
from  the  skin,  and  the  edges  of  the  wound  in  its  entire  depth 
have  been  so  badly  devitalized  that  either  sloughing  occurs 
in  clean  wounds  or  the  resistance  of  the  parts  has  been  so 
lowered  that  infection  readily  occurs.  An  interesting  form 
of  treatment  in  these  cases  is  that  suggested  by  Reclus.  who 
prefers  never  to  irrigate  with  antiseptic  solutions,  who  does 
not  advise  primary'  closure  of  the  wound,  and  who  dresses  the 
wound  with  antiseptic  ointment  of  vaseline  300,  antipyrine 
5,  boric  acid  3,  salol  3,  iodoform  i,  carbolic  acid  i,  bichloride 
of  mercury  10.  He  irrigates  the  wound  with  hot  water  under 
high  pressure  and  then  places  the  above  ointment  directly  to 
the  wound.  In  the  treatment  of  these  wounds  I  think  that 
the  best  results  are  to  be  obtained  from  the  following  metiiods : 
thorough  washing  with  soap  and  water,  shaving  the  entire 
part,  a  second  washing  with  soap  and  water  using  a  firm  brush, 
then  washing  the  parts  with  alcoliol  70  per  cent,  for  two  min- 
utes, and  in  cases  where  the  skin  is  covered  with  grease  or 
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any  other  oily  substance  to  wash  with  ether.  The  wound 
should  be  thoroughly  irrigated  with  hot  normal  saline  solu- 
tion, all  foreign  particles  removed,  and  all  badly  soiled  and 
devitalized  tissue  should  be  cut  away  with  a  sharp  knife. 

After  the  above  cleansing  has  been  performed,  a  careful 
examination  of  the  wound  should  be  made  for  divided  muscles, 
tendons,  blood-vessels  and  nerves.  The  thorough  approxima- 
tion of  these  structures,  especially  the  last  two,  is  very  impor- 
tant. Very  often  it  will  be  found  necessary  to  enlarge  the 
superficial  wound  and  to  make  a  rather  extensive  dissection 
before  the  divided  ends  of  all  of  the  cut  structures  can  be 
found.  When  deliberate  suture  has  been  performed,  drainage 
of  the  wound  must  depend  upon  the  degree  of  soiling  by  in- 
fectious material,  the  length  of  time  that  has  elapsed  since  the 
accident,  the  amount  of  pressure  destruction  of  the  edges  of 
the  wound,  and  its  position.  The  importance  of  a  careful 
search  for  cut  structures  cannot  be  too  greatly  emphasized. 
How  frequently  do  we  see  cases  of  comparatively  trivial  super- 
ficial wounds,  in  which  division  of  important  tendons  and 
nerves  has  not  been  recognized  until  the  resulting  paralysis 
and  atrophy  call  our  attention  to  the  nature  of  the  injury ! 
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OBESITY  AND  ITS  SURGICAL  TREATMENT  BY 
LIPECTOMY.* 

BY  H.  EDWARD  CASTLE,  M.D., 

OF  SAN  FRANCISCO,  CAL. 

It  is  a  well-known  fact  that  fat  when  in  excess  fails  to 
perfomi  the  function  for  which  it  is  intended,  and  becomes  a 
burden  to  the  life  of  its  possessor.  Adipose  tissue  has  for 
some  of  its  functions  the  preservation  of  the  body,  and  the 
fomiation  of  beauty  by  producing  symmetrical  outlines.  It 
fails  to  protect  its  possessor  when  it  accumulates  to  such  a 
degree  that  he  is  unable  to  perform  the  duties  of  life  witliout 
extra  exertion.  When  the  inactivities  of  age  begin  to  come 
to  a  person,  his  sedentary  habits  are  greatly  enhanced  if  he 
is  endowed  with  an  excess  of  fat.  Thus  the  vital  organs  con- 
cerned in  the  metabolic  processes  of  the  body  are  incapacitated, 
and  as  the  intake  of  food  often  remains  the  same,  the  result  is, 
unfortunately,  an  increase  of  body  weight. 

If  the  adiposity  is  generally  distributed  we  can  do  nothing 
but  properly  regulate  the  diet,  exercise,  hygiene,  and  general 
physical  condition  of  the  patient.  Such  patients  are,  obviously, 
not  in  the  realm  of  the  surgeon.  They  are  subjects  of  the 
internist  and  should  receive  his  careful  attention.  These  pa- 
tients are  not  interesting;  there  is  very  little  to  stimulate  a 
scientific  interest ;  they  need  constant  attention  to  prevent  them 
from  regressing  into  their  former  modes  of  living,  thereby  un- 
doing all  that  has  been  accomplished ;  and  they  are  often  dis- 
couraged at  their  slow  progress.  The  result  of  this  unfor- 
tunate fate  is  they  read  of  and  hear  of  advertised  remedies  and 
men  who  can  reduce  their  weight  rapidly,  and  they  become 
martyrs  to  injurious  chemicals  and  are  the  subjects  of  extortion 
by  fraudulent  men. 

There  is  another  class  of  patients  to  treat  who  are  sufTering 
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from  excess  of  fat.  In  these  there  are  large  localized  areas 
of  fat  that  can  be  removed  to  the  advantage  of  its  possessor. 
After  discarding  lipomas  there  are  still  collections  of  adipose 
tissue  that  are  very  detrimental  to  the  welfare  of  the  one  to 
whom  such  belong.  This  is  strikingly  realistic  in  the  abdo- 
men of  many  people.  Persons  so  afflicted  cannot  take  the 
proper  exercise;  gymnastics  and  walking  fatigue  them  so 
rapidly  they  do  not  get  enough  of  either  to  be  of  much  avail. 
The  excess  of  weight  often  breaks  down  the  arches  of  the 
feet,  which  condition  is  frequently  associated  with  varicose 
veins  of  the  legs,  and  ulcers.  Sedentary  habits  are  thus  en- 
hanced with  sequelae  of  incompetent  liver,  constipation,  myo- 
cardial changes,  etc.  The  contour  of  the  body  is  unsightly, 
which  keeps  the  individual  out  of  society,  and,  if  it  chances 
to  be  a  woman,  induces  her  to  wear  harmful  corsets  to  mold 
the  form  into  a  presentable  appearance.  The  great  weight 
outside  of  the  centre  of  gravity  gives  her  a  mien  which  is  un- 
graceful and  embarassing.  Eczema  is  prone  to  appear  in  the 
folds  during  hot  weather. 

Some  of  these  unfortunate  individuals  have  been  relieved 
by  a  surgical  removal  of  the  pendulous  abdomen.  There  re- 
mains a  large  number  of  people  so  afflicted  who  would  submit 
to  extirpation  of  the  excess  of  such  circumscribed  areas  of 
fat  if  their  surgeons  would  suggest  it  and  advise  them  as  to 
its  ultimate  benefits. 

The  operation  is  of  the  most  simple  form  in  surgery  and 
consists  of  an  elliptical  incision  which  encompasses  the  amount 
of  tissue  to  be  removed,  and  which  extends  down  to  the  deep 
fascia.  The  area  tluis  marked  out  can  quickly  be  shaved  from 
the  deep  fascia.  We  find  the  most  useful  instrument  for  this 
purpose  is  a  medium  size  amputating  knife.  After  ligating 
all  bleeding  vessels,  the  superficial  fascia  should  be  closed  with 
catgut  sutures  and  the  edges  of  the  skin  brought  together  by 
interrupted  silkworm  gut.  These  sutures  should  be  placed 
about  one  inch  apart  and  about  one  centimetre  from  the  edge 
of  the  skin.  Very  accurate  apposition  of  the  skin  is  ver)-  de- 
sirable, and  is  best  brought  ab(~>iit  1\\'  a  ct'>ntinuous  horse-hair 
suture  carefully  i)larc(l.     The  greater  the  heed   to  this  ilctail 
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the  more  ready  will  be  the  healing  of  the  wound.  If  due  at- 
tention be  paid  to  the  closure  of  the  wound,  the  scar  will  not 
be  too  unsightly  and  the  convalescence  will  be  much  more 
agreeable  to  both  patient  and  surgeon.  The  wound  should 
be  dressed  with  gauze  which  has  been  moistened  with  boric 
acid  solution ;  this  enhances  the  capillar}-'  attraction  of  the 
dressing  and  is  a  potential  factor  in  relieving  post-operative 
pain.  If  the  binder  which  is  destined  to  hold  the  dressings  in 
place  be  drawn  moderately  snug  the  pain  will  be  reduced  to  a 
minimum.  It  is  easy  to  estimate  the  amount  of  tissue  to  be 
removed  by  endeavoring  to  approximate  the  fingers  of  the  two 
hands  when  the  mass  is  between  thcni.  If  there  is  any  ten- 
sion on  the  sutures  it  can  be  relieved  by  flexing  the  body  by  the 
aid  of  a  back  rest  in  the  bed.  Local  anaesthesia  is  not  prefer- 
able in  these  cases,  as  the  incision  is  too  great  in  length.  It  is 
better  to  use  general  anaesthesia,  the  choice  being  nitrous  oxide 
and  oxygen,  if  there  are  no  contraindications  to  its  employ- 
ment. 

The  operation  was  first  called  to  the  attention  of  the  pro- 
fession in  1890  by  Demars  and  Marx.^  Professor  Howard  A. 
Kelly  ^  reported  a  case  in  1 899.  The  work  of  these  gentlemen 
did  not  receive  wide  publicity,  for  we  are  unable  to  find 
many  cases  reported.  Maylard  *  in  1907,  Schulz  *  in  1908, 
and  Weinhold  ^  in  1909,  all  published  records  of  their  cases. 
In  1910  Kelly '^  wrote  again  advising  the  operation,  giving 
it  the  name  of  lipectomy,  describing  this  simple  technic  and 
reporting  a  very  illustrative  case.  In  the  same  year  he  pointed 
out  the  applicability  of  lipectomy  while  operating  on  very 
fleshy  patients  in  order  to  make  it  possible  for  the  operator  to 
gain  closer  access  to  deep-seated  pelvic  lesions.'^  Ballard  ®  re- 
ported one  successful  case  in  1910  and  Oehlecker  °  in  191 1; 
both  performed  lipectomy  while  operating  for  umbilical  hernia. 
In  the  same  year  R.  Jolly  ^"  described  his  method  of  removing 
the  excess  of  fat  from  the  abdominal  wall  and  reported  two 
cases.  It  is  possible  that  other  cases  have  been  recorded,  but. 
if  so,  they  are  few.  and  we  have  not  been  able  to  learn  of 
them  during  a  careful  perusal  of  the  literature.  Then,  too, 
there  are  undoubtedly  a  large  number  which  have  not  been 
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Shows  pendulous  abdomen. 


Patient  two  months  after  operation. 
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published.  It  is  the  object  of  the  writer  in  reporting  this 
case  to  help  in  keeping  this  valuable  operation  in  the  minds 
of  the  progressive  surgeons  until  it  receives  its  deserved 
attention. 

Case  I. — Lady,  thirty-eight  years  old.  A  native  of  Sweden. 
Had  had  diseases  of  childhood.  Menstruated  at  twelve  years,  ir- 
regular, and  accompanied  by  pain.  Married  ten  years  ;  husband 
has  nephritis.  Two  children ;  one  is  well ;  one  has  a  nervous 
disorder  which  causes  him  to  have  incontinence  of  faeces  when 
at  work  in  school.  Two  years  ago  patient  had  a  miscarriage 
which  took  place  in  the  third  month  of  gestation.  Since  this 
sickness  she  menstruates  for  ten  days  each  month,  during  which 
time  there  is  profuse  flow.  Patient  is  very  constipated.  She 
becomes  fatigued  and  out  of  breath  when  taking  the  slightest 
exercise. 

Physical  Examination. — Heart  action  very  irregular;  this 
irregularity  is  markedly  increased  during  exercise.  Patient  is 
5  feet  33^  inches  in  height,  and  weighs  300  pounds.  The  adi- 
pose tissue  is  abundant  in  the  abdomen  and  in  the  breasts,  effect- 
ing a  very  awkward  position  while  standing  and  extreme  labor 
while  walking.  Both  legs  have  large  varicose  veins  below  the 
knees;  midway  between  the  ankle  and  the  knee  on  the  anterior 
and  the  anterolateral  surfaces  of  the  right  leg  is  a  varicose 
ulcer  which  is  7  cm.  in  diameter.  Trendelenbiu^g's  test  for 
function  of  the  valves  in  the  internal  saphenous  veins  shows 
they  are  competent. 

The  patient  was  sent  to  the  hospital  for  Schede's  varicose 
vein  operation  and  Kelly's  lipectomy. 

Preparation  of  Patient. — Forty-eight  hours  prior  to  operation 
the  ulcer  and  leg  were  cleansed  with  soap  and  water,  then  dressed 
with  a  gauze  dressing  which  had  been  moistened  in  a  solution 
of  bichloride  of  mercury  the  strength  of  which  was  i :  10,000. 
The  evening  immediately  preceding  the  morning  of  operation 
the  abdomen  and  back  were  cleansed  and  covered  with  sterile, 
dry  gauze. 

Operation. — Under  ether  anaesthesia  botii  legs  were  operated 
for  varicose  veins  after  Schedc's  method.  The  alulonien  was 
painted  with  three  coats  of  tincture  of  iodine.  .\n  incision  be- 
ginning three   ini-lu-s  liitt'iallv    from   the   spinous   prt)coss  of  the 
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first  lumbar  vertebra  was  made  to  traverse  the  anterior  ab- 
dominal wall  above  the  umbilicus,  ending  on  the  opposite  side 
at  a  point  analogous  to  the  point  of  origin.  The  ends  of  this 
incision  were  joined  by  a  second  incision  traversing  the  anterior 
abdominal  wall  a  few  inches  above  the  pubis.  The  tissue  compos- 
ing die  area  thus  outhned  was  removed  from  the  deep  fascia 
by  the  employment  of  a  medium  size  amputating  knife.  The 
skin  was  closed  as  advised  above.  The  line  of  suture  was 
reinforced  by  silkworm  tension  sutures  placed  about  three  inches 
apart  and  including  in  their  grasp  the  entire  coats  of  the 
abdominal  wall  which  were  external  to  the  deep  fascia.  These 
sutures  were  introduced  one  and  one-half  inches  on  either  side 
of  the  suture  line.  Drainage  was  effected  on  either  side  of  the 
body  at  the  most  dependent  part,  and  the  wound  dressed  with 
a  large,  moist  boric  add  dressing. 

Subsequent  History. — Schede  operation  healed  without  inci- 
dent. The  ulcer  healed  rapidly  under  scarlet-red  ointment  treat- 
ment. 

During  the  three  succeeding  days  following  the  operation  the 
wound  in  the  abdomen  exuded  a  large  amount  of  serum.  Heal- 
ing was  per  primam.  The  stitches  were  removed  the  ninth  day 
after  operation,  and  the  wound  supported  by  a  collodion  dress- 
ing. Patient  walked  out  of  the  hospital  the  thirteenth  day. 
During  the  time  she  was  in  bed  she  received  no  nourishment 
except  water  and  three  glasses  of  milk  per  day.  Since  her 
convalescence  her  diet  has  been  carefully  selected  so  that  she 
has  gained  none  of  the  65  pounds  which  she  lost  during  operation 
and  starvation.  She  now  claims  to  feel  better  when  at  work 
than  she  formerly  did  when  at  rest.  The  accompanying  photo- 
graphs depict  her  condition  before  and  after  operation. 
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Vaginal  Cceliotomy.  By  S.  Wyllis  Bandler,  M.D.,  Adjunct 
Professor  of  Diseases  of  Women,  New  York  Post-Graduate 
Medical  School  and  Hospital.  Octavo  of  450  pages,  with 
148  illustrations.  Philadelphia  and  London,  W.  B.  Saunders 
Company,  191 1. 

The  contents  of  this  treatise  are  divided  as  follows :  posterior 
vaginal  cceliotomy;  anterior  vaginal  cceliotomy;  simple  vaginal 
hysterectomy;  indications  and  limitations  in  disease  of  adnexa; 
hysterectomy  for  myomata,  submucous,  deep  interstitial  tumors, 
and  intraligamentous  growths,  hysterectomy  and  technic  with  in- 
dications for  vaginal  Caesarean  section. 

The  distinctive  character  of  the  work  is  the  technic  of  the 
several  operations  discussed. 

Relatively  speaking,  the  book  is  neither  dogmatic  nor  contro- 
versial, but  the  author  points  out  in  terse,  plain  language  the 
reasons  for  his  beliefs  and  methods.  A  tone  of  unobtrusive  con- 
fidence pervades  the  book  and  impresses  the  reader  that  its 
author  is  speaking  logically  and  from  an  experience  which  lends 
authority  to  its  teachings.  Concise  and  positive  statement  with- 
out circumlocution  has  enabled  the  writer  to  cover  his  ground  in  a 
comparatively  small  volume,  and  this  fact  adds  immensely  to  its 
intrinsic  value. 

From  the  author's  standpoint,  the  student  and  the  operator 
are  not  left  in  doubt  as  to  the  technic  of  any  operation,  a  fact 
not  always  easy  to  comprehend  from  didactic  teaching.  The  art 
of  the  illustrators  is  carried  to  a  high  degree  of  perfection,  so 
ideal  that  the  reader  sometimes  questions  whether  they  obscure 
the  real. 

After  reading  the  book  one  is  impressed  with  the  conscious 
confidence  and  finality  of  its  teachings,  and  admiration  for  the 
elegance  of  its  diction. 

iVobably  the  subject  of  posterior  vaginal  cceliotomy  comes 
first  in  point  of  value  and  ability.  The  usefulness  of  this  pro- 
cedure is  of  the  highest  importance  in  the  ascites  of  peritoneal 
tuberculosis,  and  within  certain  limitations,  paradoxical  as  it  may 
appear,  makes  this  form  of  tuberculosis  easily  curable.     Again 
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the  author  gives  proper  emphasis  to  its  value  in  pelvic  abscess. 
Whenever  there  niay  be  uncertainty  as  to  pus  being  in  the  peri- 
toneal cavity  or  in  the  connective  tissues  lateral  or  posterior  to  the 
uterus,  the  procedure  is  equally  wise  and  valuable. 

Posterior  coeliotomy  for  delivery  of  uterus  and  for  removing 
ovarian  cysts  after  Diihrssen's  method  is  warmly  advocated. 

While  the  author  refers  to  Prior's  most  useful  practice  con- 
cerning this  route  in  pelvic  peritonitis,  he  dismisses  it  without 
further  comment. 

The  subject  of  anterior  vaginal  coeliotomy  is  reviewed  in  quot- 
ing the  views  of  German  authorities,  as  Sanger,  Zweifel,  Diihrs- 
sen,  Kuster  from  1888  to  1905,  and  in  1896  of  Wertheim  in  de- 
vising vaginal  fixation  and  shortening  of  the  round  ligaments. 

He  also  quotes  American  authorities  in  the  use  of  the  anterior 
vaginal  route,  mentioning  Boldt's  operation  for  vaginal  hysterec- 
tomy in  1887,  and  Goflf's  early  adoption  of  this  route  for  retro- 
version, retroflexion,  and  conservative  operations  on  the  adnexa, 
together  with  myomectomy  for  fibroids  and  operations  for  ec- 
topic gestation. 

He  fortifies  his  claim  to  the  superiority  of  anterior  vaginal 
coeliotomy  by  Abel's  acknowledgment  that  abdominal  operations 
are  easier  than  vaginal,  who  also  states  his  early  objections  to 
the  vaginal  route  were  due  to  the  fact  that  he  did  not  understand 
its  technic. 

Notwithstanding  his  sincere,  forceful  advocacy  of  the  ad- 
vantages of  anterior  coeliotomy,  he  is  equally  positive  in  the 
reasons  for  which  it  is  contraindicated.  Among  these  are  preg- 
nancy, involvement  of  the  appendix,  of  co-existing  necessity  of 
exploring  the  gall-bladder,  large  irregular  fibroids,  intraligamen- 
tous tumors,  haematomas  high  up,  etc. 

While  it  is  impossible  to  go  into  detail  of  other  operations 
recommended,  that  of  vaginal  Cesarean  section  is  entitled  to  more 
than  passing  notice.  "  We  are  able,"  he  says,  after  Diihrssen, 
"  with  the  aid  of  vaginal  Caesarean  section  in  all  normal  pelves, 
and  in  such  pelves  whose  conjugate  is  not  less  than  7.5  or  8  cm., 
at  any  period  of  pregnancy  or  labor  even  without  pains  and  a 
completely  closed  cervix,  to  empty  the  uterus  of  its  contents 
within  a  few  minutes."  This  is  radical  obstetrical  surgery  not 
likely  to  come  into  general  use  by  the  average  obstetrician,  but 
with  a  field  of  usefulness  well  established  and  likely  to  be  enlarged 
in  proportion  as  the  confidence  and  technical  ability  of  the  ac- 
coucheur expand. 
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In  no  part  of  the  splendidly  illustrated  treatise  are  the  vari- 
ous types  in  operative  procedure  better  shown  than  in  that  of  the 
vaginal  Caesarean  section,  or  their  utility  better  enforced. 

One  point  in  the  technic  of  most  of  these  operations  which 
challenges  a  reason  for  its  adoption  is  the  nearness  to  the  external 
OS — at  which  the  operator  begins  his  inverted  double  incisions. 

Finally  it  may  be  stated  that  while  the  clearness  and  logic  of 
the  writer  cannot  be  gainsaid,  it  is  hardly  probable  that  its  teach- 
ing in  the  main  will  in  any  great  extent  influence  many  operators 
to  abandon  their  preference  for  an  abdominal  coeliotomy. 

Walter  B.  Chase. 

Diagnostic  and  Therapeutic  Technic.  By  Albert  S.  ]Mor- 
Row,  M.D.,  Adjunct  Professor  of  Surger}-  in  the  New  York 
Polyclinic.  W.  B.  Saunders  Co.,  Philadelphia  and  London, 
1911. 

The  author  has  incorporated  in  this  volume  a  large  number 
of  the  procedures  employed  in  the  various  methods  of  diagnosis 
and  also  of  treatment.  While  some  of  the  methods  detailed  belong 
essentially  to  the  domain  of  the  specialist,  the  majority  are  prac- 
tical procedures  which  the  general  practitioner,  and  especially 
the  hospital  interne,  may  be  called  upon  to  perform  at  any  time. 

The  plan  of  the  work  comprises,  first,  a  description  of  cer- 
tain general  diagnostic  and  therapeutic  methods  and,  second,  a 
description  of  those  measures  employed  in  the  diagnosis  and  treat- 
ment of  diseases  affecting  special  regions  and  organs  of  the  body. 

All  procedures  are  given  in  detail,  thus  obviating  the  necessity 
of  referring  back  to  other  portions  of  the  text;  this,  however, 
causes  unavoidable  repetition  which  does  not  in  any  way  detract 
from  the  value  of  the  book. 

The  illustrations  are  well  drawn  and  profuse.  The  present 
work  deserves  especial  recommendation  for  the  general  knowledge 
which  it  conveys. 

Induckd  Cell-Reproduction  and  Cancer.  By  PIugh  Camp- 
bell Ross,  M.R.C.S.,  L.R.C.P.,  with  the  assistance  of  John 
Westley  Cropper,  M.B.,  M.Sc,  M.R.C.S.,  L.R.C.P.  P. 
Blakiston's  Son  and  Co.,  Philadelphia,  1911. 

This  is  a  study  in  the  isolation  of  the  chemical  causes  of  nor- 
mal and  augmented,  asymmetrical  human  cell-division.  It  is  a 
fascinating  story  of  researcii  along  new  lines,  dealing 
with    the    microscopic    study    of    living    cells.     Incitlontally    one 
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gets  a  view  of  the  discouragement  which  British  officials 
in  India  and  Eg)pt  throw  in  the  way  of  the  medical 
officers,  to  prevent  their  carrying  on  serious  medical  work. 
Dr.  Ross  has  the  courage  to  specify  the  Director-General 
of  the  Public  Health  Department  of  Egypt  as  such  an 
official.  This  gentleman  objected  to  Dr.  Ross  doing  scientific 
work  during  his  spare  time,  and  also  prevented  his  continuing 
his  mosquito  campaigns  because  he  apparently  did  not  believe  in 
them ;  nor  was  Dr.  Ross  permitted  to  publish  the  results  of  his 
work.  He  left  the  Egypt  service  and  continued  his  studies  at  the 
Royal  Southern  Hospital  in  Liverpool.  His  early  discourage- 
ments at  the  hands  of  officialdom  were  not  unlike  those  of  his 
distinguished  brother,  Ronald  Ross. 

The  investigators  studied  living  cells  in  nutrient  media  under 
the  microscope,  and  observed  the  means  by  which  they  could  be 
made  to  divide  and  multiply  at  the  will  of  the  observer.  With 
living  cells  in  agar,  they  applied  stains  and  various  other  sub- 
stances, and  observed  their  effect.  As  soon  as  a  stain  reached 
the  nucleus  of  a  cell  it  died. 

Cells  absorb  all  absorbable  substances ;  they  do  not  seem  to 
have  a  selective  power ;  they  take  out  of  the  surrounding  medium 
whatever  is  there,  whether  it  is  poisonous  to  them  or  not.  Against 
this  it  may  be  offered  that  in  therapeutics  we  observe  that  certain 
cells  respond  to  certain  substances  and  others  do  not.  Ross  and 
Cropper  show  that  strychnine,  for  example,  stimulates  certain 
cells  of  the  nervous  system ;  but  it  is  absorbed  by  all  cells.  It 
causes  amoeboid  movements  in  leucocytes,  but  this  gives  rise  to 
no  gross  symptom  and  passes  unnoticed.  A  cell  may  absorb  two 
substances,  one  of  which  is  fatal  to  it  and  the  other  of  which 
stimulates  cell-division :  it  starts  to  divide  and  perishes  in  the 
process. 

Experiments  were  made  upon  living  blood-cells  with  aniline 
products,  alkaloids,  ptomaines,  nuclcins  and  glandular  extracts. 
The  proliferation  of  leucocytes  and  lymphocytes  as  a  process  of 
wound  healing,  it  is  shown,  is  caused  by  kreatin  and  xanthin.  It 
has  been  supposed  that  the  cell-proliferation  of  healing  was  due  to 
the  inherent  propensity  on  the  part  of  the  cells  to  divide ;  but  these 
observers  have  made  it  clear  that  division  occurs  when  the  cell 
has  absorbed  a  definite  amount  of  a  chemical  agent.  Two  of  these 
agents  are  kreatin  and  xanthin,  both  of  which  are  products  of 
dead  tissue,  liberated  by  cells  which  have  perished.    When  death 
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of  cells  takes  place,  then  the  neighboring  cells  cannot  resist  the 
absorption  of  these  substances,  and  they  proliferate. 

Another  substance  which  stimulates  proliferation  is  globin,  a 
histone  derived  from  haemoglobin.  Haemoglobin,  it  is  shown,  has 
a  distinct  action  in  causing  proliferation  of  the  malarial  parasite. 
The  most  rapidly  growing  cancer  is  melanotic  sarcoma ;  and  the 
development  of  sarcoma  in  the  presence  of  blood-clot  or  des- 
troyed cells  is  well  known. 

Concerning  leucocytes,  the  authors  say  that  for  nearly  a  cen- 
tury and  a  half  these  cells  have  been  observed  in  the  blood,  but 
no  one  has  heretofore  seen  them  in  process  of  division.  Now, 
if  they  are  made  to  absorb  certain  chemical  agents,  they  divide 
immediately ;  and,  what  is  more,  the  rapidity  of  onset  and  the  time 
occupied  by  each  division  varies  directly  with  the  quantity  of  the 
substance  absorbed.  Cell-division  seems  to  be  a  physical  phe- 
nomenon which  can  be  measured  in  the  case  of  each  cell  in  pro- 
portions of  the  amount  of  the  chemical  auxetics  absorbed  by  them. 
It  can  be  reduced  to  a  mathematic  equation.  A  wound  produces 
the  remains  of  dead  tissues,  containing  kreatin  and  xanthin,  and 
proliferation  of  leucocytes  occurs  in  the  presence  of  these  agents. 
The  cell-proliferation  in  healing  is  proportionate  to  the  extent 
of  cellular  death :  much  destruction,  much  repair. 

These  investigators  go  on  to  show  this  common  chemical 
cause  of  cell-proliferation.  The  spermatozoa  furnish  the  ex- 
tractives which  start  proliferation  in  the  ovum.  Globin  applied 
to  chronic  ulcers  stimulates  cell-proliferation  greatly.  An  alka- 
loid of  putrefaction,  like  choline,  it  is  shown,  must  be  the  cause 
of  lymphadenoma.  In  connection  with  tliis  latter  statement,  it 
is  interesting  to  note  that  Trousseau,  in  1872,  stated  that  lym- 
phadenoma often  follows  on  a  focus  of  suppuration. 

In  experimenting  with  epithelial  cells,  it  was  found  that  they 
could  not  be  made  to  live  long  in  vitro,  and  experiments  were  diffi- 
cult. It  was  assumed  that,  as  cancer  is  peculiar  to  that  period  of 
life  when  the  dead  cells  in  the  body  increase,  it  is  a  phenomenon 
similar  to  those  already  discussed.  Normal  blood-serum  was 
found  to  contain  a  body  which  has  a  restraining  effect  upon  all 
division  induced  by  auxetics.  It  was  found  that  i  c.c.  of  serum 
contained  in  10  c.c.  of  gelatin,  which  also  contained  i  c.c.  of  a  i 
per  cent,  solution  of  choline,  stopped  the  kinetic  action  of  these 
in  exciting  amcclKjid  movements.  The  experimenters  trioil  to  in- 
crease the  amount  of  this  inhibiting  body  in  cancer  patients  by 
injecting  an  auguieJiti-d  auxetic  combincil  with  blood-scrum.     Six 
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ounces  of  defibrinated  sheep's  blood  were  injected  per  rectum  once 
daily.  The  serum  contains  the  restraining  body ;  and  it  was  as- 
sumed that  the  red  cells  would  be  destroyed  in  the  rectum,  the 
haemoglobin  decomposed  and  the  globin  augmented  by  the  action 
of  bacteria.  The  products  in  this  combination,  being  absorbed,  it 
was  thought,  might  act  as  a  sort  of  vaccine. 

This  treatment  the  authors  report  having  applied  to  several 
cases  with  good  results  in  most  of  them.  In  the  cases  most  care- 
fully studied  the  tumor  was  made  to  disappear.  The  criticism 
should  be  offered  that  more  cases  should  have  been  studied  before 
publishing  this  report.  It  is  of  value  in  throwing  light  upon  the 
cause  of  cell-proliferation.  To  these  authors,  perhaps,  belongs  the 
credit  of  having  shown  the  cause  of  normal  human  cell-division, 
and  possibly  the  cause  of  malignant  cell-proliferation  also. 
Whether  the  therapeutic  measures  which  are  suggested  shall  be 
of  value  remains  to  be  seen.  James  P.  Warbasse. 

Practical  Cystoscopy,  By  Paul  M.  Pilcher,  A.M.,  M.D., 
Brooklyn,  N.  Y.  8vo,  pp.  398.  W.  B.  Saunders  Co.,  Phila- 
delphia and  London. 

A  work  on  cystoscopy  in  English  has  been  much  needed.  Dr. 
Pilcher's  book  supplies  this  need  in  a  most  satisfactory  manner. 
The  arrangement  of  the  work  is  excellent,  the  text  clear  and 
concise,  the  illustrations,  with  liberal  descriptive  legend,  are 
unusually  instructive,  and  the  work  as  a  piece  of  bookmaking 
reflects  credit  upon  the  publishers. 

The  subject  matter  is  divided  into  seven  parts. 

Part  I  deals  with  the  types  and  construction  of  the  various 
cystoscopes  now  in  use,  the  electrical  devices  for  supplying  illum- 
ination, the  technic  of  conducting  the  examination  both  in  the 
male  and  female.  The  diagrams  and  illustrations  to  aid  in 
interpreting  objects  seen  through  the  different  types  of  cysto- 
scopes are  excellent.  There  are  many  practical  suggestions  in 
regard  to  conducting  the  examination  which  are  of  much  value 
to  beginners.  The  technic  of  ureter  catheterization  is  clearly 
described  and  illustrated.  The  difficulties  encountered  and  the 
means  at  our  command  for  overcoming  these  difficulties  are  well 
put. 

Part  II  deals  with  the  pathological  conditions  of  the  bladder 
as  seen  by  the  cystoscope.  The  various  diseases  are  sufficiently 
described,  and  with  the  numerous  excellent  illustrations  accom- 
panying the  description  the  different  diseases  should  be  recogt 
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nized,  one  from  the  other,  with  less  practical  experience  than 
was  heretofore  necessary. 

Part  III  deals  with  diseases  of  the  prostate.  Here  the  method 
of  recognizing  the  different  diseases  of  this  organ  and  the  special 
forms  of  prostatic  hypertrophy  are  described  and  illustrated. 
Diseases  simulating  prostatic  diseases  symptomatically  are  men- 
tioned and  their  differential  characteristics  noted. 

Part  IV  deals  with  diseases  of  the  ureters.  The  methods  of 
recognizing  the  diseases  of  these  structures  by  means  of  the 
ureter  catheters  and  the  Rontgen  rays  are  considered.  The 
important  information  to  be  derived  from  distending  the  ureters 
with  solutions  of  silver  salt  in  connection  with  Rontgen  ray 
examination  might  perhaps  have  received  more  consideration. 

Part  V  is  devoted  to  the  consideration  of  the  methods  of 
determining  the  functional  activity  of  the  kidneys.  The  different 
tests  are  described  and  their  relative  value  discussed.  The  exact 
details  of  technic  are  insufficient  for  those  with  no  knowledge 
of  the  subject,  and  the  student  must  consult  original  articles 
or  other  sources  for  this  detail  instruction,  some  of  which  original 
articles  are  designated  by  footnote. 

Part  VI  considers  the  many  different  means  of  diagnosis  of 
the  various  diseases  of  the  kidney.  Helpful  illustrative  cases 
are  cited.  The  value  and  methods  of  local  therapeutic  measures 
are  here  considered.  Semi-diagrammatic  illustrations  showing 
the  pathological  conditions  and  the  appearances  of  ureteral 
orifices  in  the  different  diseases  are  most  valuable. 

Part  VII  describes  briefly  but  sufficiently  the  important  opera- 
tive procedures  which  may  be  carried  out  by  special  cystoscopic 
instruments  and  devices. 

Considering  the  work  as  a  whole,  Dr.  Pilcher's  book  must 
be  considered  complete,  well  balanced  in  regard  to  the  amount 
of  space  devoted  to  the  different  subjects,  the  arrangement  excel- 
lent, and  text  and  illustrations  cannot  be  too  highlv  commended. 
The  index  is  most  satisfactory.  The  book  is  typically  American 
and  has  no  superior  in  any  language. 

John  H.  Cunningh.\m,  Jr. 

Plastic    and    Cosmetic    Surgery.      By    pREnERiCK    Strange 
KoLLE,  M.D.    New  York,  D.  Appleton  and  Company,  1911. 

The  historic  references  in  this  book  are  of  much  interest.  The 
author  falls  into  the  vernacular  of  the  past  and  exclaims,  "  With- 
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al,  it  is  a  noble,  generous  art,  worthy  of  far  more  extensive  use 
than  it  now  enjoys." 

In  the  pages  of  the  book  which  are  devoted  to  the  author's 
special  field,  we  find  descriptions  of  plastic  and  cosmetic  opera- 
tions, which  the  surgeon  may  study,  with  satisfaction.  The 
descriptions  of  the  various  incisions  for  plastic  work  are  the  best 
to  be  found  in  surgical  literature.  In  all  operations,  the  early  re- 
moval of  sutures  is  recommended  in  order  to  prevent  scar.  On  the 
face  the  stitches  are  removed  in  from  twenty-four  to  forty-eight 
hours. 

The  author's  operation  for  reducing  the  size  of  the  car  is  in- 
genious.    His  operation  for  malposition  of  the  auricle  is  effective. 

The  operations  for  hair-lip  are  fully  described.  Incisions  to 
meet  every  possible  condition  are  illustrated.  The  same  is  true 
of  the  operations  for  restoration  of  the  lips. 

The  use  of  paraffin  in  prosthetic  surgery  is  fully  and  well  dis- 
cussed in  all  its  aspects.  Twenty-two  possible  untoward  results 
are  described,  and  means  for  their  prevention  given.  The  technic 
of  injections  is  minutely  described.  A  complete  classification  of 
the  conditions  which  may  be  remedied  by  paraffin  prosthesis  is 
presented,  together  with  the  technic  for  each  operation.  The  large 
possibilities  of  this  branch  of  surgery  are  made  clear  by  this 
book,  and  its  mastery  made  possible. 

All  of  the  methods  of  rhinoplasty,  which  are  worthy  of  con- 
sideration are  presented.  The  methods  are  well  described  and 
illustrated.  Especial  consideration  is  given  to  the  securing  of 
bony  or  cartilaginous  supports  for  the  soft  plastic  flaps.  The 
methods  suggested  are  most  helpful.  Cosmetic  rhinoplasty  is  so 
well  described  that  ethical  surgery  might  hope  to  rescue  this 
field  from  the  quacks. 

This  book  is  of  especial  value  to  the  surgeon  who  is  skilled  in 
the  principles  of  his  art.  He  can  refer  to  it  with  satisfaction  when 
seeking  information  on  the  plastic  surgery  of  the  head,  face  and 
neck.  It  is  a  useful  work,  and  in  its  special  field  fills  a  place  in 
surgical  literature.  J.  P.  Warbasse. 

Collected  Papers  by  the  Staff  of  St.  Mary's  Hospital, 
Mayo  Clinic.  Volumes  I  and  II.  Octavo.  Volume  I,  pages 
668;  Volume  II,  pages  633.  \V.  B.  Saunders  Company. 
Philadelphia,  Pa.,   191 1. 

These  two  fine  volumes  present  the  papers  and  reports  made 
by  the  staflf  of  St.  Mary's  Hospital,  of  Rochester,  Minn.,  from 
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1905  to  191 1.  Naturally  the  great  bulk  of  the  volumes  is  from 
the  pens  of  the  two  senior  members  of  the  staff,  Drs.  William  J. 
and  Charles  H.  Mayo.  In  Volume  I,  out  of  seventy-three  papers, 
Dr.  William  J.  is  to  be  credited  with  fifteen  papers,  and  Dr. 
Charles  H.,  with  twelve.  In  Volume  II,  of  sixty-three  papers, 
Dr.  William  J.  is  to  be  credited  with  twelve  and  Dr.  Charles  H. 
with  seven.  When  one  observes  that  Volume  II  is  the  output 
from  this  clinic  of  a  single  year,  the  growth  in  the  activity  of 
the  work  is  especially  noticeable. 

These  papers  have  been  read  before  various  medical  societies 
and  are  brought  together  in  their  present  form  for  convenience 
of  reference.  More  than  that,  however,  in  their  collected  form 
they  constitute  a  magnificent  monument  to  the  scope  of  the  work 
carried  on  in  the  Mayo  Clinic,  and  to  the  industry,  breadth  and 
progressiveness  which  characterize  that  clinic. 

The  volumes  are  published  with  full  Indices,  both  of  authors 
and  of  subjects,  so  that  reference  to  their  contents  is  greatly 
facilitated.     They  are  abundantly  illustrated. 

In  running  through  these  volumes  one  cannot  fail  to  feel  a 
certain  personal  note  significant  of  the  relations  of  the  directors 
of  this  clinic  to  their  whole  work.  These  volumes  form  the 
beginning  of  a  personal  surgery  of  the  highest  character  and  of 
the  greatest  value.  It  is  to  be  hoped  that  for  many  years  to 
come  successive  volumes  of  the  same  character  will  appear. 

The  Treatment  of  Fractures,  With  Notes  Upon  a  Few 
Common  Dislocations.  By  Charles  Locke  Scudder,  M.D. 
Seventh  Edition,  Revised  and  Enlarged.  Octavo.  Pages  708. 
W.  B.  Saunders  Company,  Philadelphia,  Pa.,  191 1. 

The  successive  editions  of  this  book  during  the  past  ten  years 
have  received  notice  from  time  to  time  in  the  Annals  of  Sur- 
gery. It  has  been  very  interesting  to  note  the  steady  growth 
in  the  scope  and  quality  of  the  book.  Its  dominant  note  still 
remains  that  of  treatment,  and  the  number  and  character  of  the 
illustrations  still  remain  a  most  attractive  and  valuable  char- 
acteristic. The  author  has  a  genius  for  illustration,  so  that  in 
turning  over  the  pages  of  the  book  one  seems  to  be  in  the 
presence  of  the  author,  demonstrating  the  particular  condition 
imder  consideration.  In  the  present  edition  it  is  to  be  noted 
that  new  material  has  been  added,  especially  upon  fractures  of 
the  sKnll,  fractures  of  the  spine,  fractures  of  the  neck  of  the 
femur,  and  injuries  to  the  lower  end  of  the  tibia.     A  chapter  on 
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the  operative  treatment  of  fractures  has  also  been  added.  The 
attitude  toward  the  operative  treatment  of  fractures  by  the  author 
is  a  very  properly  conservative  one,  such  as  every  surgeon  be- 
lieves in,  "  that  operative  treatment  of  fractures  is  desirable, 
provided  the  indications  for  operation  are  clear."  "  The  ma- 
jority of  simple  or  closed  fractures  can  be  satisfactorily  treated 
by  non-operative  methods.  Each  individual  case  should  be 
judged  on  its  own  merits."  "  It  must  ever  be  kept  in  mind  that 
a  very  definite  indication  for  operation  must  be  present  before 
an  individual  case  is  submitted  to  the  additional  risk  of  incision 
and  direct  fixation."  These  ideas  we  think  will  meet  with  general 
acceptance  among  surgeons.  In  their  application,  however, 
naturally  there  will  be  diflferences  due  to  the  different  experiences, 
opportunities,  and  aptitudes  of  different  surgeons. 

Dr.  Scudder's  book  has  grown  until  it  is  no  longer  merely  a 
hand-book,  but  it  has  become  a  portly  volume  of  reference  and 
occupies  a  worthy  place  among  the  very  best  books  in  its  special 
field.  We  have  put  it  on  our  shelf  by  the  side  of  Hamilton, 
Stimson,  Gurlt,  and  HoflFa.  Lewis  S.  Pilcheh. 
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NEEDLES  FOR  ARTERIAL  ANASTOMOSIS. 
Editor.  Annals  of  Surgery: 

Will  you  be  so  good  as  to  call  attention  to  an  error  in 
printing  in  the  article  "  The  Technic  of  End-to-End  Arterial 
Anastomosis?"  On  page  489,  the  line  "needles,  No.  6  Kirby 
sharps  "  should  read:   "  needles.  No.  16  Kirby  sharps." 

Yours  truly, 
Boston,  Mass.  Albert  Ehrenfried. 
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THE  VALUE  OF  THE  LEUCOCYTE  COUNT  IN  ACUTE 
SURGICAL  DISEASES. 

BY  HERBERT  W.  HEWITT,  M.D., 

OF   DETROIT,    MICH. 

Within  the  last  decade  leucocyte  counting  in  acute  sur- 
gical diseases  has  acquired  a  new  meaning,  due  largely  to  the 
recognition  of  the  value  of  the  differential  count.  For  many 
years  total  counts  only  were  made,  and  these  yielded  but 
little  information,  as  their  significance  was  not  well  under- 
stood. An  ordinary  furuncle  might  produce  a  high  count, 
while  a  severe  general  peritonitis  might  reveal  a  leucoprenia, 
and  these  facts  could  not  be  satisfactorily  explained.  Since 
a  more  complete  blood  picture  has  been  utilized  in  the  study 
of  this  class  of  diseases,  valuable  information  as  to  the 
diagnosis  and  prognosis  has  been  made  available.  The  limita- 
tions of  all  laboratory  work,  however,  must  be  recognized. 
The  laboratory  alone  cannot,  save  in  exceptional  instances, 
make  a  diagnosis  for  the  physician.  The  clinical  findings  must 
be  correlated  with  those  from  the  laboratory,  and  this  is  es- 
spccially  true  of  blood  work  in  acute  surgical  diseases. 
It  is  necessary  to  carefully  exclude  all  other  conditions  which 
migiit  cause  a  departure  from  the  normal. 

For  the  purpose  of  this  paper  it  is  essential  to  have,  as  a 
working  basis,  an  average  normal,  not  only  of  the  total  num- 
ber of  white  cells,  but  also  of  the  polymorphonuclear  cells. 
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As  the  polymorphonuclear  cells  are  principally  affected  in 
inflammatory  diseases,  they  alone  of  the  various  types  will 
be  considered.  Various  writers  give  the  average  number  of 
leucocytes  considered  normal  from  6000  to  10,000,  and  the 
average  normal  percentage  of  polymorphonuclears  from  60 
to  80  as  follows: 

Sondern 6,700  68  per  cent. 

Von   Limbeck    8.500      70-80  per  cent. 

Da   Costa    7.500      60-75  per  cent. 

Gibson    10,000  75  pcr  cent. 

Hayem     6,000 

Tumas    6,200 

Graeber-Reineke  7,242 

Boeckner-Halla     7,533 

Thoma   8,687 

If  10,000  is  taken  as  the  maximum  number  for  the  total 
count  and  75  per  cent,  as  the  highest  percentage  for  poly- 
morphonuclears, the  average  normal  will  probably  not  be  too 
low.  The  total  count  of  itself  is  of  little  value,  as  it  is  in- 
fluenced by  many  factors.    These  may  be  classified  as  follows : 

A.  Physiological  leucocytosis :  ( i )  leucocytosis  of  new 
born;  (2)  leucocytosis  of  digestion;  (3)  leucocytosis  of  preg- 
nancy; (4)  leucocytosis  after  parturition;  (5)  leucocytosis 
of  violent  exercise;  (6)  leucocytosis  of  cold  baths  and  mas- 
sage; (7)  terminal  leucocytosis. 

B.  Pathological  leucocytosis:  (i)  post-hemorrhagic ;  (2) 
inflammatory;  (3)  toxic;  (4)  malignant  disease;  (5)  due 
to  therapeutic  and  experimental  influences. 

Then,  too,  in  severe  infections  which  are  poorly  resisted, 
a  low  total  count  is  frequently  observed;  while  in  mild  infec- 
tions well  borne,  a  high  total  count  may  be  found. 

The  differential  count,  on  the  other  hand,  is  of  much 
greater  value,  since  this  is,  as  a  rule,  uninfluenced  by  physio- 
logical factors,  and  the  changes  due  to  the  pathological  con- 
ditions are  more  definitely  defined.  When  both  total  and 
differential  counts  are  taken  and  the  relation  each  bears  to  the 
other  is  considered,  the  assistance  rendered  in  the  diagnosis 
and  prognosis  of  the  disease  in  question   possesses  a   value 
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vastly  greater  than  either  of  the  less  complete  and  unrelated 
observations. 

Surgery  deals  with  general  rules,  and  not  with  absolu- 
tisms, and  there  are  exceptions  to  nearly  all  rules.  The  fol- 
lowing statements,  however,  may  be  considered  as  general 
rules : 

1.  The  total  count  is  an  index  of  the  patient's  resistance 
to  the  infecting  organism. 

2.  The  relative  polymorphonuclear  count  is  an  index 
of  the  degree  of,  or  the  severity  of,  the  infection. 

3.  If  we  have  a  relative  polymorphonuclear  count  ranging 
between  75  per  cent,  and  80  per  cent.,  infection  is  probable; 
if  between  80  per  cent,  and  85  per  cent,  infection  is  usually 
found;  if  above  85  per  cent.,  infection  is  almost  invariably 
encountered,  and  this  regardless  of  the  total  number  of  leu- 
cocytes. In  fact,  some  laboratory  workers  do  not  make  use 
of  the  total  count  at  all,  but  depend  for  diagnosis  entirely 
upon  the  differential  count. 

A  few  points  can  usually  be  decided  by  reference  to  both 
counts,  namely : 

(a)  bodily  resistance,  whether  high  or  low;  (b)  infection, 
whether  severe  or  mild;  (c)  infection  whether  well  borne  or 
poorly  resisted;  (d)  infection,  whether  circumscribed  or  un- 
circumscribed  (e.g.,  appendiceal  abscess). 

Gibson',  of  New  York  City,  speaks  of  the  relative  dis- 
proportion between  the  differential  and  total  counts,  and  con- 
siders that  "bodily  resistance  is  more  clearly  defined  by  this 
disproportion  than  by  any  other  means  at  our  command,  and 
that  of  all  methods  of  blood  examination,  tliis  is  tlie  most 
valuable,  both  from  a  stand-point  of  diagnosis  and  prognosis." 

Dr.  Gibson  has  suggested  the  use  of  the  chart  in  order 
to  more  clearly  show  this  disproportion.  He  assumes  10,000 
as  the  ma.xiniuni  normal  for  the  total  number  of  leucocytes 
and  75  per  cent,  as  the  highest  percentage  of  polymorpho- 
nuclear cells  to  be  considered  normal.  lie  further  assumes 
that,    "In   inflammatory   lesions   which   are   well   borne,    the 

*  The   Valiif  of  the   Differential   Count   in   Acute   Surgical    Diseases. 

Annals  (h-  Scrcery.  i<x>6.  pp;    (85, 
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polymorphonuclear  cells  are  increased   i   per  cent,  above  75 
per  cent,  for  every  1000  of  the  total  leucocytes  above  10,000." 
Upon  this  basis  he  has  made  some  interesting  observations. 
Chart  I  shows  a  typical  Gibson  chart. 

Chart  I. 
35,000    100 

.so.ooo     95 

25,000     go 

20,000     8s 

15.000     . .       80 

10.000   75 

An  infection  which  is  well  resisted  will  show  a  parallel 
line,  or  else  a  line  the  obliquity  of  which  will  run  toward  the 
leucocyte  side  of  the  chart  (see  Chart  II.)  If  the  line  runs 
about  level,  whether  high  or  low,  it  indicates  that  a  lesion, 
whether  severe  or  not,  is  well  borne  and  therefore  of  good 
prognosis. 

The  obliquity  of  the  lines  determine  the  prognosis  in  a 
given  case. 

Chart  II  shows  the  count  in  a  case  of  acute  suppurative 
appendicitis  placed  upon  the  Gibson  chart.  In  this  case  there 
is  a  slightly  falling  line,  but  it  shows  that  the  infection  is 
well  resisted.    Patient  recovered;  infection,  colon  bacillus. 

CiiAin-  II  (Case  No.  66). 
35,000    100 


30,000  95 

25,000  go 

20,000  85 
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Chart  III  shows  a  case  of  pelvic  abscess.  We  have  here 
a  favorable  condition  for  operation,  as  the  line  runs  from  the 
leucocyte  side  downward  with  a  marked  degree  of  obliquity. 
Result,  recovery,  with  no  unfavorable  symptoms. 

Chart  III  (Case  No.  80). 
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Gibson  states  that  all  of  his  fatal  cases  showed  a  rising 
line.  In  our  series,  four  revealed  a  slight  falling  line.  It  is 
important  in  this  connection  to  take  into  consideration,  as  sug- 
gested by  Fowler,^  thedurationof  the  disease,  because  we  know 
that  where  infection  is  severe  resistance  is  in  time  overcome, 
and  then  our  counts  will  be  of  little  value. 

Chart  IV  shows  a  case  of  general  peritonitis  (diagnosis 
confirmed  by  autopsy).  The  very  low  total  count  and  the 
marked  deviation  upward  of  the  line  toward  the  polymorpho- 
nuclear side  of  the  chart  make  this  a  case  where  the  prognosis 
is  exceptionally  unfavorable. 

I  wish  to  report  100  cases  taken  from  Dr.  Metcalf's  and 
my  own  private  records.  The  cases  are  all  of  the  acute  in- 
flammatory type,  and  all  have  been  brought  either  to  operation 
or  autopsy,  so  that  the  diagnosis  has  been  either  confirmed 
or  disproven.  In  a  number  of  cases  many  counts  have  been 
made,  but  the  count  made  immediately  before  the  operation 
has  been  the  one  used  in  this  series.  No  one  will  deny  that 
repeated  counts  are  of  much  greater  value  in  diagnosis  than 

"The  Ivclation  of  Appendicitis  to  llie  Leucocyte  Count,  Surgery.  Gynae- 
cology and  Obstetrics,  Sept.,  1908. 
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one  isolated  count.  This  point  is  especially  emphasized  by 
Gibson:  "The  importance  of  a  disproportionate  increase  of 
polymorphonuclear  cells,  particularly  if  progressive,  cannot  be 
overestimated,  and  those  wilfully  disregarding  such  evidence 
are  perhaps  not  exhausting  all  resources  available  for  diag- 
nosis.'' 

Chart  IV   (Case  Ko.  4^). 
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The  cases  may  be  classified  as  follows: 

Acute   catarrhal   appendicitis 13 

Acute  suppurative  appendicitis    (circumscribed) lO 

Acute  suppurative  appendicitis    (uncircumscribed) 9 

Acute   perforative   or   gangrenous  appendicitis    6 

Acute    pyosalpinx    12 

Pelvic   abscess    18 

Puerperal    sepsis    13 

Pelvic  lymphatic  infection    3 

General    peritonitis    5 

Acute    cholecystitis    4 

Stitch    abscess    3 

Abscess   of   kidney    I 

Abscess  of  parotid  gland   I 

Subphrenic    abscess     I 

Infected    ectopic   gestation    (ruptured) I 

Total    100 

The  appendicitis  cases  are  interesting,  and  we  have  come 
to  depend  on  the  leucocyte  count  as  an  important  factor  in  the 
diagnosis  and  prognosis  of  this  disease. 
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Thirteen  catarrhal  cases  show: 

Average  total  count.  .17,907  Average  polymorphonuclear. 83% 
Highest  total  count.  .33,000  Highest  polymorphonuclear  .90% 
Lowest  total  count...  8,900    Lowest  polymorphonuclear    .73% 

Six  cases  of  perforative  and  gangrenous : 

Average  total  count.  .19,517    Average  polymorphonuclear  .89.16% 
Highest    total    count ..  30,000   Highest   polymorphonuclear    .90% 
Lowest  total  count. .  .13,500    Lowest  polymorphonuclear   .83% 

Nine  cases  of  suppurative   (uncircumscribed)  : 

Average  total  count.  .18,051  Average  polymorphonuclear  .89.8% 
Highest  total  count.  .27,700  Highest  polymorphonuclear  .98.6% 
Lowest  total  count..     5,900    Lowest    polymorphonuclear     .81% 

Ten  of  circumscribed  abscess : 

Average  total  count.  .19,049    Average  polymorphonuclear  .86.75% 
Highest  total   count.  .36,200    Highest  polymorphonuclear  .97% 
Lowest  total  count...  9,100    Lowest  polymorphonuclear   .78% 

Closely  allied  to  this  group  are  the  cases  of  acute  pyo- 
salpinx,  puerperal  sepsis,  and  pelvic  abscess. 

Of  pyosalpinx,  there  are  twelve  cases  with  the  following 
data: 

Average  total  count.  .15,133    Average  polymorphonuclear  .83.3% 
Highest  total   count.  .31,660    Highest  polymorphonuclear    .89% 
Lowest    total    count. .  .6,300    Lowest  polymorphonuclear    .67% 

Of   puerperal   sepsis,   thirteen   cases,: 

Average  total  count.  .16,315     Average  polymorphonuclear  .81.5% 
Highest  total   count.  .26,200     Highest  polymorphonuclear  .98% 
Lowest  total  count. .  .12,300    Lowest  polymorphonuclear    .76% 

Of  pelvic  abscess,  eighteen  cases: 

Average  total  count.  .20,005  Average  polymorphonuclear  .83.3% 
Highest   total   count.  .31,000    Highest  polymorphonuclear  .91% 
Lowest  total  count.  ..  10,200     Lowest  polymorphonuclear    .70% 

Four  cases  of  cholecystitis  show  averages  very  high : 

Average  total  count.  .20,055     Average  polymorphonuclear  .92.4% 
Highest  total   count.  .33,920    Higiiest  polymorphonuclear  .97% 
Lowest  total  count...  7,500     Lowest   polyniorphomiclear    .Q0% 
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The  case  of  acute  suppurative  cholecystitis  (Chart  V)  is 
the  only  one  in  our  series  that  revealed  such  a  sharp  (15°)  ris- 
ing line  on  the  Gibson  chart,  and  still  recovered.  This  was  a 
case  of  a  woman  over  seventy  years  of  age,  who  was  operated 
upon  within  two  days  after  symptoms  appeared.  This  count 
indicates  the  low  vitality  of  our  patient,  and  an  infection  of 
marked  severity. 

Ch.vkt  V  (Case  No.  22). 
35.000   'oo 

30,000    95 

90 

25,000    •..•••• PO 

20,000    :..-•:'• 85 

15,000 ;  • ^ 

10,000    ..-.•.'. 75 

7.500^' 

The  five  cases  of  general  peritonitis  all  died,  three  showing 
a  rising  line  and  two  a  falling  line,  as  shown  in  the  accom- 
panying charts. 

Case  No.  42,  General  Peritg.vitis. 
35,000   100 

30,000    95 

25,000    90 

20,000    85 

...84-6 
15,000    .■..-••'•• ^ 
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Three  cases  of  stitch  abscess  are  interesting  to  illustrate 
what  a  marked  leucocytosis  a  small  stitch  abscess  is  capable  of 
producing:  Case  17,  total  count  16,200,  polymorphonuclear  85.5 
per  cent. ;  Case  16,  total  count  25,000,  polymorphonuclear  87  per 
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Case  No.  55,  General  Peritonitis. 

36,500 _^ 

3S,ooo   ! '.■".■■."•r:-.-; — .^.. 100 

"" 96.5 

30,000    95 

25,000  90 

20,000  85 

15,000  80 
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Fatal  case,  infection   mixed,  streptococcus  predominating.     Infection 
existing  over  short  period  of  time  only. 

Case  No.  70,  General  Peritonitis. 
35.000   100 

30,000   95 

...-■94 
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Fatal  casp. 

Case  No.  84,  General  Peritonitis. 
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Fatal  case. 
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cent,;  Case  loo,  total  count  23,400,  polymorphonuclear  93.5  per 

cent. 

The  remaining  cases  may  be  tabulated  as  follows: 

Pelvic  lymphatic  infection,  three  cases:    Case  82,  total  count 

22,100,   polymorphonuclear  91    per  cent. :   Case  49,   total   count 

11,200,  polymorphonuclear  81.5  per  cent.;  Case  34.  total  count 

7,800,  polymorphonuclear  75  per  cent. 

Case  No.  89.  General  PERiioNrris. 
35.000   100 

30,000   95 

25,000 go 

20,000   85 
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1 5.000     ■  .  .  •     -•..:... So 
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FaUil  case.     Long  continued  infection. 

Ruptured  ectopic  gestation  (infected),  one  case:  Case  T], 
total  count  22,000,  polymorphonuclear  87  per  cent. 

Subphrenic  abscess,  one  case:  Case  96,  total  count  35,000, 
polymorphonuclear  79  per  cent. 

Abscess  kidney,  one  case :  Case  48,  total  count  35.890,  poly- 
morphonuclear 91.5  per  cent. 

Abscess  of  parotid  gland,  one  case:  Case  50,  total  count  12,- 
200,  polymorphonuclear  91  per  cent. 

Our  averages  when  classified  according  to  the  polymor- 
phonuclear count  may  be  arranged  in  the  following  order : 

Total  Polymorphonuclear 

Pelvic  lymphatic  infection   13.866  82.3    per  cent. 

Acute  catarrhal  appendicitis   17.907  83       per  cent. 

Pelvic  abscess  20,005  83       percent 

Acute  pyosalpinx  14.636  83.3    per  cent. 

Appendiceal    abscess    (circum- 
scribed)   19,089  85  75  per  cent. 

Appendiceal  abscess   (uncircum- 

scribed)   18.175  86.4     per  cent. 

Puerperal    scpsi-;    16.315  .*^.9    per  cent 

Stitch  absces<^  -21.733  876     percent 
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Total  Polymorphonuclear 
Gangrenous  and  perforative  appen- 
dicitis     19,516  89.1    per  cent 

General  peritonitis   20,564  89.5    per  cent. 

Acute  cholecystitis   20,055  92.3    percent. 

It  seems  to  the  writer  that  these  averages  are  significant. 
Excluding  the  counts  in  stitch  abscess  and  puerperal  sepsis, 
the  following  points  are  noted.  In  acute  inflammatory  dis- 
eases in  the  pelvis  the  pol3rmorphonuclear  counts  are  low. 
When  we  approach  the  appendiceal  region  the  count  is  higher, 
but  when  we  reach  the  "attic"  of  the  abdomen  our  records 
show  very  marked  increase  in  both  total  and  polymorphonu- 
clear counts. 

A  question  that  arises  at  this  time  is :  "Can  we  place  the 
percentage  of  polymorphonuclear  cells  at  a  certain  number 
below  which  we  do  not  expect  to  find  infection?" 

Sondern^  has  the  following  to  say  in  this  respect :  "A 
relative  percentage  of  polymorphonuclear  cells  below  70  with 
an  inflammatory  leucocytosis  of  any  degree  excludes  the 
presence  of  pus  or  gangrene  at  the  time  the  blood  examination 
is  made,  and  usually  indicates  good  bodily  resistance  toward 
infection."  Gibson  cited  three  pus  cases  with  polymorphonu- 
clear counts  below  70  per  cent.,  and  in  my  series  I  had  one 
case  (Case  t.^,  acute  pyosalpinx  with  adhesions  and  small 
pockets  of  pus  among  adhesions). 

I  do  not  believe  that  between  65  per  cent,  and  80  per  cent. 
we  can  state  with  any  degree  of  accuracy  that  the  count  per  se 
means  the  presence  of  infection. 

The  writer  believes  that  in  acute  inflammatory  surgical 
diseases  repeated  counts  at  frequent  intervals  should  be  made. 
and  if  the  polymorphonuclear  percentage  rises  while  the  total 
number  remains  stationary  or  falls,  immediate  operation  slunild 
be  insisted  upon. 

In  some  cases  we  found  that  the  leucocyte  count  did  not 
help  us  in  making  a  diagnosis,  and  in  these  cases  we  have  dis- 


*Thc    Present    St.ittts   of   Rlood    I'x.uniii.itions.    Modicnl    Record,    vol 
l.wti,  pp    .|S2  .155, 
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regarded  the  blood  findings  entirely  and  depended  upon  the 
history  and  physical  signs,  but  in  cases  where  the  count  has 
been  positive  its  value  could  not  be  easily  underestimated. 

Leucocyte  counts  are  sometimes  valuable  for  their  nega- 
tive findings,  e.g.,  they  are  frequently  of  assistance  in  making 
a  diagnosis  between  a  small  ovarian  cystoma  with  a  twisted 
pedicle  and  a  pyosalpinx  or  appendicitis.  Dr.  Metcalf  operated 
upon  a  case  illustrating  this.  A  very  large  woman  with  thick 
abdominal  wall  was  suddenly  seized  with  pain  over  McBurney's 
point  and  vomited.  Tension  of  muscle  and  tenderness  were 
present  in  the  right  lower  quadrant  of  abdomen.  Temperature 
and  pulse  were  normal.  Vaginal  examination  revealed  nothing 
positive.  Diagnosis,  small  ovarian  cyst  with  a  twisted  pedicle, 
right  side,  or  acute  appendicitis.  Blood  count  revealed  8590 
leucocytes  with  62  p>er  cent,  polymorphonuclears.  Diagnosis 
after  blood  count,  ovarian  cyst  with  twisted  pedicle,  and  this 
was  confirmed  by  laparotomy. 

The  counts  enumerated  in  this  paper  were  made  by  Drs. 
SafFord,  Torre)%  and  myself,  and  a  uniform  technic  was  fol- 
lowed. 

I  wish  to  acknowledge  my  indebtedness  to  Dr.  Metcalf 
for  the  perusal  of  his  case  records,  and  to  Drs.  Saflford  and 
Torrey  for  assistance  rendered. 

CONCLUSIONS. 

1.  The  laboratory  findings  must  be  correlated  with  the 
clinical  to  be  of  any  value  at  all. 

2.  The  total  count  alone  is  insufficient. 

3.  The  diflferential  count,  per  sc,  is  of  value  in  diagnosis, 
but  of  little  value  in  prognosis. 

4.  The  total  and  differential  counts,  when  taken  together 
and  correlated  with  the  clinical  findings,  are  frequently  of  great 
value  both  in  diagnosis  and  prognosis. 

5.  No  definite  percentage  of  polymorphonuclear  cells  can 
be  taken  to  positively  indicate  infection.  If  we  have  a  per- 
centage of  between   75  and  80  of  polymorphonuclear  cells. 
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infection  is  probable;  if  we  have  a  percentage  of  between  80 
and  85,  infection  is  usually  found;  if  we  have  a  percentage 
above  85,  infection  is  almost  invariably  encountered. 

6.  The  negative  value  of  the  count  is  sometimes  very 
useful  in  diagnosis. 

7.  The  duration  of  the  infection  must  be  taken  into  con- 
sideration. 

Counts  are  more  positively  diagnostic  when  taken  early 
in  the  course  of  an  acute  surgical  disease.  Infection  will  fre- 
quently, when  of  long  duration,  overcome  the  patient's  resist- 
ance and  so  vitiate  the  value  of  the  count. 


THE  TRANSPLANTATION  OF  FREE  FLAPS 
OF  FASCIA. 

AN    BXPERIMENTAL   STUDY 

BY  JOHN  STAIGE  DAVIS,  M.D., 

OF    BALTIMORE,    MD. 
Instructor  in  Surgery,  Johns  Hopkins  University 

(From  the  Hunterian   Laboratory  of  Experimental   Medicine, 
The  Johns  Hopkins  University.) 

Introduction. — For  some  time  I  have  been  interested  in 
the  methods  brought  forward  for  replacing  and  for  rein- 
forcing weakened  or  defective  tissues,  and  while  some  of  the 
methods  are  admirable,  all  are  limited  in  their  application. 
It  seemed  worth  while  to  search  for  a  material  which  would 
accomplish  the  same  purpose  but  would  have  a  wider  field  of 
usefulness. 

In  looking  about  for  some  suitable  tissue  in  the  body 
which  was  easily  obtainable,  which  had  considerable  strength, 
and  at  the  same  time  was  sufficiently  flexible  for  any  desired 
need,  I  was  led  to  try  the  experimental  transplantation  of  free 
flaps  of  fascia. 

After  proceeding  with  the  experiments  for  some  time  I 
found  that  some  excellent  work  had  already  been  done  along 
this  line.'  However,  my  results  were  sufficiently  suggestive 
to  warrant  a  report  on  the  subject,  in  order  to  again  call  atten- 
tion to  this  promising  surgical  procedure. 


*  Kirschner,  M. :  Ueber  freie  Sehnen-und  Fascien.  Transplantation, 
Beitr.  z.  klin.  Chir.,  1909,  Ixv,  472. 

Giinther :  Ueber  Duraplastik :  cine  klinisch-expcrimentclle  Studic, 
Beitr.  z   klin.  Chir.,  1910,  Ixix,  740. 

Hohmeier :  Ueber  cin  neues  Verfahren  zur  Dcckung  von  Tracheal- 
defekten,  Miinchen.  mcd.  Wchschr.,  1911,  Bd.  Iviii,  948. 

Since  this  paper  was  handed  in  for  publication  the  following  experi- 
mental-clinical articles  have  appeared.  They  will  be  considered  fully  in 
another  report. 

Hohmeier,  F:    Experimtnte  iiber  Vcrschluss  von  Wunden  und  ueber- 
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Sixty-two  experiments  were  done  on  39  dogs.  Ether  an- 
aesthesia was  used  in  each  experiment. 

Technic. — The  part  was  shaved,  washed  with  green  soap 
and  water,  then  with  alcohol  and  ether.  After  the  skin  was 
thoroughly  dry  it  was  painted  with  tincture  of  iodine  2.5  per 
cent.  The  iodine  solution  was  also  freely  used  in  the  open 
wounds  and  after  suture  of  the  skin. 

Fine  black  silk  was  the  ligature  and  suture  material  used 
throughout.  The  wounds  were  closed  in  layers  wherever 
possible.  The  skin  was  closed  in  every  instance  with  the 
button-hole  stitch. 

Dry  sterile  gauze  secured  by  a  bandage  was  used  wher- 
ever dressings  were  applied. 

The  fascia  was  obtained,  for  the  most  part,  from  the 
thigh,  the  iliotibial  band  of  the  fascia  lata  being  the  most 
satisfactory  portion  to  work  with,  as  it  is  easily  separated 
from  the  underlying  tissues.  In  a  few  instances  the  strong 
abdominal  fascia  was  employed. 

The  fascia  was  transplanted  in  both  single  and  double 
layers  and  in  one  or  two  instances  was  twisted. 

In  each  experiment  where  adhesions  were  not  desired  the 
fascia  lata  (iliotibial  band)  was  placed  with  the  inner  or 
muscle  surface  exposed.  For  example,  when  a  flap  of  fascia 
was  placed  in  a  peritoneal  defect,  the  muscle  or  smooth  side 
was  turned  toward  the  peritoneal  cavity,  and  it  was  found 
that  dense  adhesions  were  less  likely  to  occur  than  when  the 
outer  side  was  turned  toward  the  cavity. 

In  this  series,  unless  otherwise  stated,  the  fascia  was  trans- 
planted into  the  same  animal  from  which  it  was  taken. 

An  attempt  was  made  to  place  free  flaps  of  fascia  on  the 
various  tissues,  in  order  to  test  its  vitality  and  obtain  an  idea 
of  its  possibilities  for  cHnical  use. 

briickung  von  Defecten  Schlcimhauttragender  Korpercanale  und-hohlcn 
durch  freie  auto-plastic,  Arch.  f.  klin.  Chir.,  191 1,  345. 

Konig,  v.:  Newe  Wege  der  plastischen  Chiriirgie.  (Verschluss  und 
Ueberbriickung),  Arch.  f.  klin.  Chir.,  1911,  326. 

Lewis,  D.  and  Davis,  C.  B. :  Experimental  Direct  Transplantation  of 
Tendon  and  Fascia,  J.  Anier.  Med.  Assn..  Ivii.  191 1,  540. 
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Experiments. — For  convenience  1  have  divided  the  series 
into  eight  groups.  To  economize  space  I  will  only  report  a 
few  of  the  typical  experiments  in  each  group. 

Group  I. — Transplantation  of  Free  Fascia  into  Subcutaneous  Tissue, 
on  Fat;  on  Muscle;  Periosteum,  on  Naked  Bone;  Cartilage,  Tendons  and 
Ligaments. 

Experiment  6. — Male,  black  mongrel ;  about  nine  months  old.  Opera- 
tion, November  22,  1910:  A  piece  of  fascia  lata  was  sutured  in  the  sub- 
cutaneous tissue  of  the  chest  wall.  The  wound  was  closed  in  the  usual 
manner.  Dry  dressing.  Condition  on  leaving  the  table  excellent.  Fer 
primam  healing. 

February  2;^:  Distemper.  The  animal  was  sacrificed.  Autopsy. — 
The  fascia  was  somewhat  thickened  but  otherwise  it  seemed  normal.  It 
was  strong  and  tough. 

Histotogy.' — Microscopic  examination  showed  apparently  normal 
fascia  with  fibres  and  nuclei  clearly  stained.     No  degeneration. 

Experiment  7. — Female,  white  fox  terrier ;  about  six  months  old. 
Operation,  November  28,  1910:  The  sartorius  muscle  was  exposed  and 
a  broad  band  of  fascia  lata  was  sutured  snugly  around  it.  The  wound 
was  closed  in  the  usual  manner.  No  dressing.  Condition  on  leaving  the 
table  excellent.     Fer  pnmam  healing. 

January  16,  191 1:  Animal  sacrificed.  Autopsy. — The  fascia  was 
somewhat  thickened  but  otherwise  it  seemed  normal.  The  fascia  band 
could  be  easily  stripped  from  the  muscle. 

Histology. — Microscopic  examination:  the  sections  showed  normal 
fascia  with  no  signs  of  degeneration. 

Experiment  8. — Female,  tan  mongrel ;  about  six  months  old.  No- 
vember 29,  1910,  a  flap  of  fascia  lata  was  removed  from  the  thigh  and 
wrapped  in  moist  salt  gauze  and  then  placed  in  the  ice  box  in  a  sterile 
jar. 

Operation. — December  i,  1910:  The  fascia  which  was  placed  in  the 
ice  box  forty-eight  hours  ago  was  sutured  on  the  ribs,  under  the  muscle. 
The  wound  was  closed  in  the  usual  manner.  Dry  dressing.  Condition 
on  leaving  the  table  excellent.     Per  primam   healing. 

January  24,  191 1:  Animal  sacrificed.  Autopsy. — The  fascia  was 
thickened  but  otherwise  it  seemed  normal.     It  was  movable  on  the  ribs. 

Histology. — Microscopic  examination :  the  sections  showed  normal 
fascia  with  clearly  stained  nuclei  and  fibres. 

Experiment  9. — Male,  black  and  white  fox  terrier;  about  two  years 
old.  Operation,  December  i,  1910:  The  right  femur  was  exposed  and 
the  periosteum  was  stripped  back  for  about  2  cm.  Into  this  defect  a 
band  of  fascia  lata  was  sutured  around  the  bone.  The  wound  was 
closed  in  the  usual  manner.  No  dressing.  Condition  on  leaving  the 
table  excellent.     Per  primam  healing. 


*  I  take  this  opportunity  of  thanking  Dr.  C.  D.  Deming  for  assistance 
in  the  histological  examinations. 
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December  27:  Death  from  pneumonia.  Autopsy. — The  band  of  fascia 
was  somewhat  thickened  and  was  intimately  blended  with  the  periosteum 
on  either  side.     The  structure  of  the  fascia  could  be  plainly  seen. 

Histology. — Microscopic  examination:  the  sections  showed  normal 
fascia  with  no  signs  of  degeneration. 

Experiment  43. — Female,  white  mongrel;  about  two  years  old. 
Operation,  March  14,  191 1:  The  trachea  was  exposed  and  a  large  flap 
of  fascia  was  sutured  on  it.  This  fascia  had  been  removed  from  another 
animal  on  February  7,  191 1,  and  had  been  in  cold  storage  since  that  date. 
The  wound  was  closed  in  the  usual  manner.  Dry  dressing.  Condition  on 
leaving  the  table  excellent.     Per  priniam  healing. 

April  10:  Death  from  distemper.  Autopsy. — The  fascia  was  some- 
what thickened  but  otherwise  it  seemed  normal.  It  was  closely  adherent 
along  the  margins  and  seemed  to  blend  with  the  tissues  on  the  surface 
of  the  trachea. 

Histology. — Microscopic  examination:  the  sections  showed  normal, 
well-nourished  fascia. 

Comment. — In  this  group  free  fascia  flaps  were  success- 
fully transplanted  into  the  subcutaneous  tissue,  into  fat,  on 
muscle,  periosteum,  bone,  cartilage,  tendons,  and  ligaments. 

Microscopic  examination  of  the  specimens  showed  that 
the  fascia  retained  its  own  structure  after  transplantation  and 
was  apparently  healthy  and  well  nourished.  This  was  true 
even  after  being  kept  in  cold  storage  for  35  days  and  then 
transplanted  into  another  animal. 

The  clinical  uses  suggested  by  these  experiments  are  of 
considerable  importance,  and  cover  a  wide  field. 

Group  //. — Transplantation  of  Free  Fascia  into  Tendon  and  Muscle 
Defects. 

Experiment  16. — Male,  black  mongrel,  about  six  months  old.  Opera- 
tion, December  19,  1910:  The  right  tendo  Achillis  was  exposed  and  a 
section  about  2.5  cm.  long  was  removed.  The  stumps  were  held  in 
position  by  a  strong  tension  suture,  and  then  a  flap  of  fascia  lata  was 
placed  in  the  defect  so  as  to  surround  the  stumps  like  a  tube.  This  tube 
was  then  drawn  tight  and  the  ends  were  securely  sutured  around  the 
stumps.  The  tension  suture  was  cut  and  the  dead  spaces  obliterated. 
The  wound  was  closed  in  the  usual  manner.  Dry  dressing.  Condition  on 
leaving  the  table  excellent.     Per  primum  healing. 

March  7,  igii:  Distemper.  Sacrificed.  The  animal  had  been  very 
active  and  had  no  limp.  It  was  impossible  to  tell  which  leg  had  been 
operated  on  without  close  inspection,  .-iutopsy. — The  replaced  tendon 
was  thicker  than  normal  but  seemed  strong  and  satisfactory  in  every  way 
(Fig.  I). 

Histology. — Microscopic  examination:   cross  section  of  the  new  tendo 
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Achiilis  showed  normal  staining  fascia  which  was  folded  on  itself.  Sur- 
rounding the  fascia  was  connective  tissue,  which  caused  the  apparent 
thickening  of  the  new  tendon. 

Experiment  20. — Male,  white  fox  terrier,  about  four  months  old. 
Operation,  January  3,  191 1:  The  sartorius  muscle  was  exposed  and  a 
section  about  2.5  cm.  long  was  removed.  The  muscle  ends  were  held  in 
position  and  a  flap  of  fascia  lata  was  sutured  into  the  defect  surrounding 
the  muscle  stumps  by  a  tube  of  fascia.  The  dead  space  was  obliterated 
and  the  wound  was  closed  in  the  usual  manner.  Dry  dressing.  Condi- 
tion on  leaving  the  tabic  excellent.     Prr  primam  healing. 

February  i  :  Death  from  pneumonia.  Since  the  healing  the  aiiiinal 
had  been  very  active  and  no  difference  could  be  detected  in  the  gait. 
Autopsy. — The  fascia  was  firmly  united  with  the  muscle  ends   (Fig.  2). 

Histology. — Microscopic  examination :  the  sections  showed  fascia 
with  fibres  and  nuclei  clearly  stained. 

Comment. — This  gtoup  shows  that  muscle  and  tendon 
defects  may  be  bridged  by  free  flaps  of  fascia.  Muscle  de- 
fects may  be  bridged  by  means  of  fascia  flaps  and  thus  a  cer- 
tain amount  of  the  muscle  function  saved.  The  fascia  united 
firmly  with  the  muscle  ends  and  formed  a  strong  symmetrical 
band  between  them. 

The  use  of  fascia  flaps  to  replace  tendons  is  of  especial 
importance  and  most  promising  clinically.  While  it  is  a  well- 
known  fact  that  free  tendon  transplantation  can  be  success- 
fully done,  it  must  be  borne  in  mind  that  it  is  often  difficult 
to  secure  either  long  or  short  pieces  of  tendon  without  doing 
considerable  damage. 

There  arc  large  amounts  of  fascia  available  in  the  body 
which  can  be  secured  without  damage  to  any  other  working 
part.  Thus  tendons  of  any  desired  length  might  be  made  from 
strips  of  the  iliotibial  band  of  the  fascia  lata. 

Experimentally  the  tendons  made  of  folded  strips  of  fascia 
are  not  liable  to  adhere  to  surrounding  tissues.  Fascia  flaps 
might  also  be  used  to  prevent  tendons  from  being  caught  in 
scar  tissue.  The  final  results  after  replacing  tendons  with  this 
material  are  more  satisfactory  than  with  any  foreign  material 
or  transplantable  tissue  with  which  1  am  familiar. 

Group  III. — Transplantation  of  /•><•<•  Fascia  Around  Vessels  and 
Nerves. 

Experiment  33. — Female,  black  and  yellow  mongrel,  about  one  year 
old.      Operation,    February    14,    1911  :     The    right    jugular   vein    was    dis- 


Fig.  2 


Fig.  1. 


operation,  December  19,  lyio.  Specimen  removetl 
March  7.  lyii.  Comparison  of  new  ami  normal  ten- 
ilons.    The  new  tension  is  thicker  than  the  normal. 


Experiment  20.  —  Fascia  replacing!  delev".  in  s.ir- 
torius  muscle.  Ov)eration.  Deiember  j?.  igio. 
Specimen  removeil  January  14. 1'ti '  Thethicfc  mus- 
cle ends  can  l>e  seen,  and  conne«.t in*j  them  is  the 
fascia  which  has  imite<)  (irmly  to  them. 


I'lG.  3. 


Experiment  41  — Fascia  aroun.i  v<^  iN  .ml  on  iraclu-a.  Dperation.  Marcn  14.  iv."- 
Specimen  remove.!  April  11.  19 11.  On  the  ri«ht  caroti.l  can  be  seen  a  flap  of  fascia  which 
was  transplante<l  immediately  from  the  same  animal.  On  the  left  carotid  and  trachea  are 
flaps  of  fascia  from  another  animal  which  had  been  in  cold  storage  for  35  <lays. 


Fig    4. 


lixpcrimcnl  11  -Fascia  hllinw  <li-liil  made  l.y  rem..val  ..1  patilla  Operation.  Jan- 
uary 9.  1911.  Specimen  rcmovi><l  February  3.  191  i.  Note  the  amoi.nt  of  extension  and 
flexion  iKissiblc.    The  fascia  can  be  .seen  firmly  he.il<-.I  t.i  t  Iw  i..mt  lapsiilc 
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sected  out  and  a  flap  of  fascia  lata  was  wrapped  about  it.  The  wound 
was  closed  in  the  usual  manner.  Dry  dressing.  Condition  on  leaving 
the  table  excellent.    Per  prunam  healing. 

March  3 :  Death  from  pneumonia.  Autopsy. — The  fascia  was  thick- 
ened but  otherwise  seemed  normal.  It  was  quite  adherent  to  the  vessel 
wall.    The  lumen  of  the  vessel  was  not  encroached  upon. 

Histology. — Microscopic  examination:  the  sections  showed  the  struc- 
ture of  the  vessel  to  be  normal.  It  was  surrounded  by  a  band  of  fascia 
which  was  apparently  well  nourished  and  showed  no  signs  of  degener- 
ation. 

Experiment  41. — Female,  yellow  and  white  mongrel,  about  one  year 
old.  Operation,  March  14,  1911:  Both  common  carotid  arteries  were  ex- 
posed. Around  the  right  carotid  a  piece  of  fascia  lata  was  sutured, 
which  had  just  been  removed  from  the  right  thigh.  Around  the  left 
carotid  was  sutured  a  piece  of  fascia  which  had  been  removed  from 
another  animal  on  February  7,  191 1,  and  had  been  in  cold  storage  since 
that  date.  The  wound  was  closed  in  the  usual  manner.  Dry  dressing. 
Condition  on  leaving  the  table  excellent     Per  primam  healing. 

April  10:  Death  from  pneumonia.  Autopsy. — The  fascia  on  both 
carotids  was  thickened,  but  otherwise  seemed  normal  The  appearance 
of  the  two  specimens  was  the  same.  The  fascia  was  quite  adherent  to 
the  vessels  but  could  be  stripped  off.  The  lumen  of  the  vessels  was  not 
encroached  upon  (Fig.  3). 

Histology. — Microscopic  examination:  the  sections  showed  appar- 
ently normal  fascia  in  both  instances.     No  signs  of  degeneration. 

Experiment  44. — Male,  black  and  white  fox  terrier,  about  one  year 
old.  Operation,  March  21,  191 1:  The  right  sciatic  nerve  was  exposed 
and  a  flap  of  fascia  lata  was  sutured  around  it.  The  wound  was  closed 
in  the  usual  manner.  Dry  dressing.  Condition  on  leaving  the  table  ex- 
cellent.    Per  primam  healing.     Gait  unaffected. 

April  20:  Distemper,  animal  sacrificed.  Autopsy. — The  fascia  was 
thickened  but  otherwise  seemed  normal.  It  could  be  moved  on  the  nerve 
to  a  slight  degree.     There  was  no  constriction  of  the  calibre  of  the  nerve. 

Histology. — Microscopic  examination :  the  sections  showed  a  normal 
nerve  surrounded  by  well-nourished,  apparently  normal  fascia. 

Comment. — This  g^roup  .shows  that  free  tlaps  of  fascia 
may  be  successfully  transplanted  around  arteries,  veins,  and 
nerves,  without  in  any  way  interfering-  with  the  himen  of  the 
vessels  or  compressing  the  nerves. 

Clinically,  fascia  flaps  might  be  of  use  in  protecting  suture 
lines  in  vessel  surgery  and  in  reinforcing  weakeneil  areas  in 
vessel  walls.  The  site  of  nerve  plastic  operations  might  be 
surrounded  and  protected  by  such  flaps.  It  might  also  be  of 
use  in  protecting  a  nerve  after  it  was  freed  from  callus  or 
scar  tissue. 
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Grouf>  ly.— Transplantation  of  Free  Fascia  tnto  Joints  and  for 
Suturing  Fractured  Bones. 

ExPtKiMENT  22.— Female,  yellow  mongrel,  about  six  months  old. 
Operation,  January  9,  1911:  The  left  patella  was  removed  and  a  piece 
of  fascia  lata  was  substituted  for  it.  The  fascia  was  folded  on  itself 
so  that  its  inner  smooth  surface  was  next  to  the  joint,  and  also  under 
the  skin.  It  was  sutured  to  the  capsule  and  the  wound  was  closed  in 
the  usual  manner.  Dry  dressing.  Condition  on  leaving  the  table  ex- 
cellent.    Per  primam  healing. 

February  2:  Pneumonia,  animal  sacrificed.  The  joint  was  freely 
movable  and  as  far  as  could  be  seen  had  been  as  serviceable  as  the 
normal  knee  (Fig.  4).  Autopsy.— The  fascia  was  easily  separated  from 
the  skin.  It  had  adhered  firmly  to  the  joint  capsule.  On  opening  the 
joint  the  surface  of  the  fascia  was  perfectly  smooth.  There  were  no 
adhesions.     The  fascia  was  slightly  thickened. 

Histology. — Microscopic  examination:  the  sections  showed  a  double 
thickness  of  apparently  normal  fascia.  The  staining  of  fibres  and  nuclei 
was  well  marked   (Fig.  5). 

Experiment  29. — Female,  white  fox  terrier,  about  eight  months  old. 
Operation,  February  6,  191 1 :  The  right  knee-joint  was  opened  and  the 
entire  articular  cartilage  was  removed  as  thoroughly  as  possible.  Then 
a  piece  of  fascia  lata  was  inserted  and  sutured  over  the  denuded  portion 
of  the  femur  and  well  up  under  the  patella.  The  joint  was  closed.  Dry 
dressing.     Condition  on  leaving  the  table  excellent.     Per  primam  healing. 

February  27:  Death  from  pneumonia.  Since  the  dressing  was  re- 
moved the  animal  has  been  using  the  operated  knee-joint  without 
apparent  discomfort.  Autopsy. — The  joint  was  movable.  The  fascia  was 
slightly  thickened.  It  was  adherent  to  the  denuded  end  of  the  femur  but 
to  no  other  portion  of  the  joint  Its  structure  was  well  preserved 
(Fig.  6). 

Histology. — Microscopic  examination :  the  sections  showed  normal 
staining,  well-nourished  fascia.     No  signs  of  degeneration  or  absorption. 

Experiment  31. — Male,  yellow  and  white  mongrel,  about  six  months 
old.  Operation,  February  13,  191 1:  The  right  tibia  was  exposed  and  the 
periosteum  stripped  back.  The  bone  was  sawed  through  and  then  two 
strips  of  fascia  lata  were  passed  through  drill  holes  and  tied.  The  tied 
ends  were  made  additionally  secure  by  sutures.  The  wound  was  closed 
and  a  small  drain  inserted  in  the  lower  angle.  Dry  dressing,  crinoline,  and 
splint.  Condition  on  leaving  the  table  excellent.  The  stitches  were 
removed  on  the  fifth  day.  The  wound  was  apparently  nicely  healed. 
It  was  practically  impossible  to  immobilize  the  broken  bone. 

February  23:  Distemper,  animal  sacrificed.  Autopsy. — On  removing 
the  dressing  the  wound  was  found  badly  infected.  In  spite  of  the  infec- 
tion the  strength  of  the  fascia  was  apparently  but  little  affected  and  the 
strips  were  still  holding  the  ends  of  the  bone  together.  This  specimen 
was  accidently  lost. 

Comment. — This  proup  is  also  interesting.  Free  flaps  of 
fascia  were  successfully  transplanted  into  joints  and  also  to 
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photograph,  Zeiss.  Obj.  AA.  Oc.  3.)  Two  layers  ol 
patella.  Section  cut  parallel  to  fascia  bundles.  Th 
Ti  of  the  plate  is  the  portion  toward  the  joint  cavity. 


of  fascia  filling  defect  left   by 
■'le  smooth,  dark,  staining;  layer 
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Experiment  29. ^Fascia  into  joint  after  removal  of  the  cartilage.  Operation.  Feb- 
ruary 6,  1911.  Specimen  removed  February  j8.  iqii.  (a)  Leij  exten>le.|,  compared  with 
normal-  (fc)  le^  flexcl.  compare  1  with  normal;  (c)  inside  of  ioint.  The  +  marks  the 
operate!  joint. 


Fig.  -. 


Kxperiinenl  38.  -Fascia  into  skull  ami  ilura  defect.  Operation,  .March  0,  lyii. 
Specimen  removed  April  20,  191 1.  (a)  Bone  defect  from  outside  with  fascia  adherent  to 
bone  eilj-es;  (h)  from  within  the  outline  of  the  bone  defect  can  be  seen.  The  fascia  is 
closely  ailhcrent  to  the  dura  which  extemls  beyond  it.  The  fascia  ••;  smooth  except  for  one 
small  adhesi(jn  in  the  cent  re. 
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Experiment  63. — Fascia  over  defect  in  trachea.  Operation.  June  la.  1911.  Specimen 
removed  July  3.  191 1.  (a)  Shows  normal  trachea  with  openinK  in  it  the  size  of  that  covered 
by  the  fascia;  (b)  the  fascia  hcalc<I  oyer  a  similar  defect:  (c)  the  same  specimen  from 
within.  showinK  a  slight  depression  which  marks  the  defect.  The  mucous  membrane  has 
Krown  completely  ovot  the  fascia. 
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take  the  place  of  patellae  which  had  been  removed.  Both  of 
these  procedures  are  suggestive  clinically. 

Bones  were  fractured  and  the  fragments  sutured  with 
strips  of  fascia.  The  results  of  these  last  experiments  were 
unsatisfactory  on  account  of  the  difficulty  in  immobilizing 
the  fragments.  However,  the  use  of  fascia  strips  in  the  open 
treatment  of  fractures  in  human  beings  may  be  of  great  use 
clinically,  as  immobilization  can  be  secured. 

The  fascia  does  not  act  as  a  foreign  body,  and  has  strength 
enough  to  stand  any  reasonable  strain  put  upon  it. 

Group  V. — Transphnfafion  of  Free  Fascia  into  Defects  in  the  Skull 
and  Dura,  also  into  Tracheal  Defects. 

Experiment  38. — Male,  yellow  mongrel,  about  one  year  old.  Opera- 
tion, March  6,  191 1:  The  left  temporal  muscle  with  the  underlying  peri- 
osteum was  turned  back  and  a  three-quarter  inch  button  of  bone  was 
removed.  The  dura  under  this  area  was  excised  and  a  flap  of  fascia 
lata  was  tucked  under  the  bone  edges.  The  smooth  muscle  side  of  the 
fascia  was  placed  next  to  the  brain.  The  temporal  muscle  was  replaced 
and  sutured,  and  the  wound  was  closed  in  the  usual  manner.  Dry  dress- 
ing.    Condition  on  leaving  the  table  excellent.     Per  priwam  healing. 

April  20 :  Distemper,  animal  sacrificed.  Autopsy. — There  was  one 
small  adhesion  of  the  cortex  to  the  central  portion  of  the  fascia.  The 
edges  of  the  fascia  and  dura  were  intimately  blended.  The  structure  of 
the  fascia  could  be  plainly  seen.  The  fascia  was  tightly  stretched  across 
the  bone  defect  and  was  firm  and  did  not  bulge  on  pressure  (Fig.  7). 

Histolofyy. — Microscopic  examination :  the  sections  showed  normal 
staining,  apparently  well-nourished  fascia. 

Experiment  62. — Female,  black  mongrel,  about  one  year  old.  Opera- 
tion, June  12,  191 1 :  The  trachea  was  exposed  and  an  area  8  mm.  square 
was  excised.  Over  this  defect  was  sutured  securely  a  flap  of  fascia  lata. 
The  wound  was  closed  in  the  usual  manner.  Dry  dressing.  Condition 
on  leaving  the  table  excellent.  Per  primam  healing.  There  was  no 
cough   or   any    respiratory    symptom    following   the   operation. 

July  3:  Animal  sacrificed.  Autopsy. — The  fascia  was  somewhat 
thickened  and  firmly  adherent  to  the  surface  of  the  trachea.  There  had 
been  no  leakage  whatever.  On  opening  the  trachea  from  behind,  the 
defect  was  made  out  as  a  very  shallow  depression  and  the  fascia  seemed 
to  be  entirely  covered  with  mucous  membrane,  which  had  grown  over 
it   (Fig   8). 

Histology. — Microscopic  examination :  the  sections  showed  the  de- 
fect filled  by  normal  staining,  apparently  well-nourished  fascia.  Over 
this  fascia,  as  a  base,  the  mncotiv  nieiubranf  had  Rnnvn  lonipletely  cov- 
ering it  (Fig.  9). 
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Comment. — This  group  shows  that  flaps  of  fascia  inserted 
in  skull  defects  between  the  dura  and  bone  edges  will  heal 
and  give  a  strong  membrane  which  will  resist  considerable 
pressure  from  within  and  without.  When  the  dura  is  removed 
in  addition  to  the  bone,  the  fascia  flap  tucked  under  the  bone 
edges  will  unite  with  the  dura  and  also  become  tightly  adher- 
ent to  the  bone  edges. 

There  was  in  each  instance  a  single  fine  adhesion  of  the 
cortex  to  the  centre  of  the  fascia  flap. 

Fascia  flaps  might  be  used  clinically  in  repairing  skull  de- 
fects and  as  an  aid  in  closing  of  spina  bifida. 

This  group  also  shows  that  free  flaps  of  fascia  may  be 
successfully  used  to  cover  prepared  defects  in  the  trachea, 
without  subsequent  infection,  and  that  the  mucous  membrane 
grows  across  the  fascia  covering  the  defect. 

It  might  be  of  use,  clinically,  in  closing  old  tracheotomy 
wounds,  where  there  has  been  considerable  destruction  of 
cartilage,  and  also  in  reinforcing  sutures  of  the  trachea. 

Group  VI. — Transplantation  of  Free  Fascia  into  Prepared  Defects  in 
the  Abdominal  Wall. 

Experiment  17. — Male,  white  and  black  fox  terrier,  about  one  year 
old.  Operation,  December  22,  1910.  All  the  tissues  of  the  abdominal  wall 
between  the  skin  and  the  peritoneum  were  excised  from  an  area  about 
4  by  7  cm.  Into  this  defect  a  flap  of  fascia  lata  3  by  6  cm.  was  sutured. 
The  skin  was  closed  in  the  usual  manner.  Dry  dressing.  Condition  on 
leaving  the  table  excellent.     Per  primam  healing. 

June  27,  191 1 :  .Animal  sacrificed.  Autopsy. — There  was  no  hernia 
or  bulging  of  the  abdominal  wall  at  the  site  of  operation.  From  within 
there  wa.s  no  depression  in  the  parietal  peritoneum.  On  holding  the 
specimen  to  the  light  the  outline  of  the  inserted  fascia  could  be  readily 
seen.  The  fascia  itself  was  slightly  thickened  but  normal  in  every  way 
and  was  strong  and  tough. 

Histology. — Microscopic  examination :  the  sections  showed  normal 
staining  fascia  with  no  signs  of  degeneration. 

Experiment  19. — Male,  brown  and  black  mongrel,  about  one  year 
old.  Operation,  December  29,  1910:  The  peritoneum  was  exposed  and  an 
area  4  by  2  cm.  was  excised.  Into  this  defect  a  piece  of  fascia  lata  was 
sutured.  The  wound  was  closed  in  the  usual  manner.  Dry  dressing. 
Condition  on  leaving  the  table  excellent.    Per  primam  healing. 

Februarj'  7,  1911:  .Animal  sacrificed.  Aiiti^psy. — The  fascia  edges 
had  blended  with  the  peritoneum.  It  was  thickened  but  otherwise  seemed 
normal.     There  was  a  small  omental  adhesion. 
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Experiment  19. — (a)  F.iscia  in  i>erit<)neil  .Icfcrt.  Operation.  December  jg.  1910.  Sptviinen  remove.)  Fr'  -  ■ 
7.  191 1.  Experiment  13. — (b)  Fascia  <m  Maililcr.  Operation.  January  10,  igii.  Specimen  rcmovol  lime  3-  >■ 
Experiment  61. — (c)  Fascia  over  defect  in  intestine.     Operation.  January  s.  1911.     Specimen  rcmovci  July  .1 

In  all  of  these  the  fjiscia  was  thickenol.  It  waa  incor|K>ratcr|  with  the  peritoneum,  and  there  was  a  puckerinK  > 
the  peritoneum  at  the  margin  of  the  fascia.    There  was  adherent  omentum  in  each  case.    A  small  taR  can  be  seen  in  a. 
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Histohgy. — Microscopic  examination :  the  sections  showed  normal 
well-nourished  fascia. 

Experiment  46. — Male,  yellow  and  white  mongrel,  about  one  year 
old.  Operation,  March  23,  191 1 :  A  section  of  the  abdominal  wall  3  by  7 
cm.,  including  everything  except  the  skin,  was  excised.  Into  the  peritoneal 
defect  was  sutured  a  flap  of  fascia  lata  from  one  thigh,  and  into  the 
muscle  defect,  a  flap  from  the  other  thigh.  The  skin  was  closed  in 
the  usual  manner.  Dry  dressing.  Condition  on  leaving  the  table  excel- 
lent. 

The  animal  developed  distemper  three  days  after  the  operation  and 
on  the  fifth  day  the  skin  wound  broke  down.  There  was  no  hernia,  as 
the  fascia  held  firmly. 

April  6:  Death  from  distemper.  Autopsy. — There  was  a  crater-like 
ulcer,  whose  base  was  made  up  of  fascia  on  which  granulations  could  be 
seen  both  at  the  edges  and  scattered  over  the  surface.  There  was  no 
hernia  whatever,  and  the  fascia  seemed  to  be  strong  and  intact.  On 
opening  the  abdominal  cavity  there  was  free  pus,  and  this  was  also 
found  in  the  pleural  cavity.  The  omentum  was  adherent  over  a  small 
part  of  the  fascia.  The  fascia  was  incorporated  with  the  peritoneum  and 
had  healed  firmly  in  position. 

Histology. — Microscopic  examination :  the  sections  showed  infiltra- 
tion with  leucocytes,  and  marked  signs  of  infection.  The  fascia  was 
apparently  in  good  condition  with  clearly  stained  fibres  and  nuclei.  There 
was  definite  granulation  tissue  growing  from  the  ulcer  edges  out  on  the 
fascia. 


Comment. — This  group  shows  that  free  flaps  of  fascia 
may  be  sutured  into  peritoneal  and  muscle-fascia  defects  in 
the  abdominal  wall,  and  that  it  will  incorporate  itself  with 
the  surrounding  peritoneum  and  muscle  edges.  A  small 
omental  adhesion  was  present  on  examination  of  the  specimen 
in  each  instance,  but  in  no  case  was  there  adhesion  of  the  gut 
or  any  other  abdominal  organ  to  the  fascia. 

When  a  hernia  was  produced  by  the  removal  of  a  portion 
of  the  abdominal  wall,  except  the  skin,  it  was  readily  cured 
several  weeks  later  by  the  transplantation  of  fa.scia  flaps. 

These  experiments  suggest  the  use  of  fascia  flaps  in  the 
cure  of  large  herniae,  where  the  muscle  is  atrophied,  and  for 
strengthening  any  weakened  area  in  the  abdominal  or  chest 
wall.  The  facility  with  which  the  fascia  unites  with  the  peri- 
toneum suggests  its  further  use  in  pleural  and  pericardial 
defects. 
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Group  V 1 1  .—Transplantation  of  Free  Fascia  onto  Stomach,  Intes- 
tine, and  Bladder. 

Experiment  23. — Female,  brown  and  black  mongrel,  about  one  year 
old.  Operation,  January  10,  1911:  The  bladder  was  brought  up  through 
a  midline  incision,  and  a  flap  of  fascia  lata  was  sewed  to  it  with  a  con- 
tinuous suture.  The  bladder  was  dropped  back  and  the  wound  was 
closed  in  the  usual  manner.  Dry  dressing.  Condition  on  leaving  the 
table  e.xcellent.     Per  priinam  healing. 

June  27:  Animal  sacrificed.  Autopsy. — There  were  omental  adhe- 
sions to  the  fascia.  The  peritoneum  on  the  surface  of  the  bladder  was 
somewhat  puckered  under  and  immediately  around  the  fascia  edges. 
The  fascia  itself  was  thickened,  but  otherwise  seemed  normal. 

Histology. — Microscopic  examination :  normal  staining  fascia  was 
found.  The  peritoneal  covering  of  the  bladder  could  not  be  differen- 
tiated. 

Experiment  24. — Female,  yellow  mongrel,  about  six  months  old. 
Operation.  January  16.  191 1:  The  stomach  was  exposed  and  an  incision 
3.5  cm.  long  was  made  in  it,  down  through  the  mucosa.  The  incision 
was  then  closed  with  the  Gushing  continuous  stitch,  and  over  the  suture 
line  was  placed  and  sutured  a  flap  of  fascia  lata.  The  stomach  was 
dropped  back  and  the  wound  was  closed  in  the  usual  manner.  Dry 
dressing.     Condition  on  leaving  the  table  excellent.     Per  primam  healing. 

January  27:  Distemper,  animal  sacrificed.  Autopsy. — The  fascia  was 
thickened  but  otherwise  seemed  normal.  It  was  closely  adherent  to  the 
stomach  wall.  There  were  a  few  omental  adhesions  to  the  fascia,  but 
these  could  be  easily  separated. 

Histology. — Microscopic  examination :  the  sections  showed  the  line 
of  suture.  Above  this  was  the  layer  of  fascia  which  was  apparently 
normal  and  well  nourished. 

Experiment  61. — Male,  black  and  white  fox  terrier,  about  one  year 
old.  Operation.  June  5,  191 1:  A  loop  of  gut  was  brought  up  through  an 
abdominal  incision  and  a  purse-string  suture  was  placed  opposite  the 
mesentery.  When  the  suture  was  drawn  tight  and  tied  the  portion 
within  the  suture  projected  outward.  The  tip  of  the  projection  was  cut 
off,  exposing  the  lumen  of  the  bowel.  Over  this  area  a  flap  of  fascia 
lata  was  sutured  snugly  and  the  gut  was  dropped  back.  The  wound  was 
closed  in  the  usual  manner.     Dry  dressing.     Per  primam  healing. 

July  3:  Animal  sacrificed.  Autopsy. — The  omentum  was  adherent  to 
the  fascia,  but  this  was  easily  separated.  The  fascia  was  somewhat  thick- 
ened, but  otherwise  seemed  normal.  It  was  closely  adherent  and  seemed 
incorporated  with  the  peritoneum  of  the  bowel.  There  was  a  definite 
puckering  of  the  wall  of  the  gut  around  and  under  the  fascia.  There 
had  been  no  leakage.  From  within  a  small  depression  in  the  mucous 
membrane  could  be  seen  corresponding  to  the  pucker  made  by  the  purse- 
string. 

Histology. — Microscopic  examination :  the  sections  showed  normal 
staining,  well-nourished  fascia.  There  was  marked  infiltration  of  the 
tissue  beneath  the  fascia  with  polynuclear  leucocytes.    There  was  a  great 
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mass  of  these  cells  in  the  area  corresponding  to  the  made  defect     On 
the  surface  of  the  fascia  was  the  remains  of  the  adherent  omentum.. 

Comment. — This  group  of  free  fascia  flaps  were  success- 
fully transplanted  onto  the  stomach,  the  intestine,  and  the 
bladder.  The  fascia  seemed  to  incorporate  itself  with  the 
peritoneum  (Fig.  10). 

Clinically  fascia  might  be  used  to  strengthen  suture  lines 
and  weakened  areas  due  to  ulceration.  It  might  also  be  of 
use  in  closing  fistulae  of  one  sort  or  another. 

Group  VIII.— Transplantation  of  Free  Fascia  on  Liver,  Kidney,  and 
Spleen. 

Experiment  36. — Female,  brindle  mongrel,  about  eighteen  months  old. 
Operation,  February  21,  191 1:  Through  a  lumbar  incision  the  left  kidney 
was  exposed  and  after  the  capsule  was  stripped  back  an  abrasion  of  the 
surface  was  made  and  a  flap  of  fascia  lata  was  sutured  over  it.  The  hem- 
orrhage ceased  promptly.  The  kidney  was  dropped  back  and  the  wound 
was  closed  in  the  usual  manner.  Dry  dressing.  Condition  on  leaving  the 
table  excellent.     Per  primam  healing. 

March  7:  Distemper,  animal  sacrificed.  Autopsy. — The  skin  wound 
which  had  apparently  healed  became  infected  after  the  development  of 
the  distemper.  The  fascia  was  adherent  to  the  surrounding  tissues.  It 
was  not  much  thickened  and  seemed  normal.  It  was  tightly  adherent  to 
the  kidney  at  the  edges,  but  could  be  stripped  up  more  easily  in  the 
centre  of  the  flap. 

Histology. — Microscopic  examination :  the  sections  showed  normal 
fascia  closely  adherent  to  the  parenchyma. 

Experiment  52. — Male,  black  mongrel,  about  three  months  old. 
Operation,  May  8,  1911  :  Through  a  high  midline  incision  a  lobe  of  the 
liver  was  exposed.  The  end  of  the  lobe  was  cut  off  with  scissors,  leaving 
a  bleeding  area  3  cm.  X  0.6  cm.  Over  this  surface  was  placed  a  flap  of 
fascia  lata  and  the  bleeding  was  markedly  checked.  The  fascia  cov^ered 
the  end  like  a  shallow  cap,  and  was  held  in  position  by  mattress  sutures 
passing  through  the  liver  substance  and  through  both  sides  of  the  fascia. 
These  sutures  were  drawn  as  tight  as  desired,  and  did  not  cut  through 
the  liver  substance.  The  liver  was  dropped  back  and  the  wound  was 
closed  in  the  usual  manner.  Condition  on  leaving  the  table  excellent. 
Per  primam  healing. 

Jime  6:  Death  from  pneumonia.  Autopsy. — There  was  adhesion  of 
the  omentum  to  the  fascia.  When  this  was  stripped  off  the  fascia  was 
seen  covering  the  denuded  area  like  a  cap.  It  was  slightly  thickened  but 
otherwise  seemed  normal. 

Histology. —  Microscopic  examination:  the  sections  showed  normal 
staining,  wcll-nourishcd  fascia  surrounding  an  area  of  liver  substance. 
It  was  adherent  to  a  considerable  extent. 

Experiment  60. — Black  and    white    fox   terrier,   about   one   year   old. 
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Operation,  June  5,  191 1:  The  spleen  was  brought  up  through  a  left 
rectus  incision,  the  edge  was  trimmed  with  scissors,  and  a  flap  of  fascia 
was  sutured  over  the  denuded  area  so  as  to  bind  it.  The  fascia  was  held 
with  mattress  sutures,  which  passed  through  the  spleen  and  both  edges 
of  the  fascia.  There  was  considerable  hemorrhage  until  the  fascia  was 
applied  and  the  sutures  tied.  The  spleen  was  dropped  back  and  the 
wound  was  closed  in  the  usual  manner.  Dry  dressing.  Condition  on 
leaving  the  tabic  excellent.     Per  primam  healing. 

July  3:  Animal  sacrificed.  Autopsy. — The  fascia  was  thickened  and 
securely  bound  the  edge  of  the  spleen.  It  seemed  well  nourished,  and  it 
could  be  separated  from  the  spleen  quite  easily. 

Histology. — Microscopic  examination :  section.^  showed  normal 
staining  fascia  surrounding  spleen  tissue. 

Comment. — In  this  group  free  flaps  of  fascia  were  suc- 
cessfully transplanted  on  the  liver,  kidney,  and  spleen.  It 
suggests  that  the  fascia  flaps  might  be  used  to  support  sutures 
in  these  organs,  and  also  to  bind  raw  post-operative  surfaces 
(Fig.  II). 

It  is  to  be  noted  that  the  fascia  when  applied  to  a  bleeding 
surface  seemed  to  have  a  definite  haemostatic  effect,  which  is 
comparable  to  the  haemostatic  action  of  bits  of  muscle,  spoken 
of  by  Gushing. 

The  kidney  might  be  suspended  to  the  ribs  or  muscles  in  a 
sling  of  free  fascia.     These  results  arc  very  promising. 

Rem.\rks. — In  none  of  the  animals  have  I  noted  a  muscle 
hernia  after  the  fascia  was  removed,  but  should  it  occur  the 
hernia  could  be  repaired  without  difficulty.  There  is  apparently 
no  untoward  effect  after  removal  of  the  fascia  lata  as  far  as 
the  use  of  the  limb  is  concerned. 

In  every  instance  the  fascia  retained  its  own  structure  and 
seemed  well  nourished.  After  removal  from  its  bed  it  was  as 
tough  and  strong  as  when  first  transplanted. 

The  great  strength  of  the  fascia,  and,  in  addition,  its  thin- 
ness and  flexibility  are  to  be  noted.  It  can  be  sutured  into  a 
defect  under  considerable  tension,  and  the  sutures  will  hold 
securely  even  when  inserted  close  to  the  edges  or  ends  of  the 
flap. 

The  great  supply  of  this  material  and  the  ease  with  which 
it  can  be  obtained  are  important  points. 

There  is  some  difference  in  the  measurements  of  flaps  of 
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(MicrophotoKraph,  Zeiss.  Ulo-  AA.  tic.  j.)  1-asria  prcservttl  in  cold  storaKC  wrapped  in 
moist  salt  Kaiizc  for  35  days,  and  then  transiilantol  on  the  surface  of  a  trachea.  Operation. 
March  14,  191 1.  Sr)ecimcn  remove«l  April  10.  191  1.  Thcscctionisc.it  across  the  fascia  bundles. 
The  fascia  is  normal  in  aiM'earance  and  stains  well. 
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fascia  before  and  after  removal.  For  example,  a  marked  out 
flap  of  fascia  lata  measured  4.5  x  2.5  cm.  before  removal,  and 
after  removal  it  measured  ^.^  x  2  cm.  Another  flap  measured 
before  removal  4.5  x  2.2  cm.  and  after  removal  4  x  1.75  cm. 

In  several  experiments  fascia  was  drawn  taut  and  sutured 
around  firm  rubber  tubes  0.8  to  i  cm.  in  diameter,  and  then 
inserted  in  the  subcutaneous  tissue.  These  specimens  were 
removed  after  49  to  54  days.  The  structure  of  the  fascia 
could  easily  be  seen.  Microscopic  examination  showed  nor- 
mal staining  fascia  with  no  signs  of  degeneration. 

This  is  interesting,  as  it  shows  that  fascia  will  receive  suf- 
ficient nourishment  if  only  one  surface  is  exposed  to  living 
tissues. 

The  type  of  so-called  distemper  prevalent  in  the  laboratory 
this  winter  appeared  to  have  some  effect  on  the  healing  of 
the  wounds,  and  a  number  of  them  became  infected.  This  did 
not  seem  due  to  a  break  in  technic,  as  other  animals  operated 
on  the  same  morning  (before  and  after  these  animals),  with 
identical  technic,  and  not  developing  the  distemper,  did  not 
break  down. 

In  several  animals  whose  stitches  had  been  removed  after 
per  primam  healing,  the  skin  wound  subsequently  broke  down 
after  the  development  of  distemper. 

In  the  instances  where  there  was  infection,  the  trans- 
planted fascia  seemed  particularly  resistant  to  it,  and  retained 
its  structure  after  breakdown  of  the  surrounding  tissues. 

Where  there  was  tension  on  the  fascia  there  was  compar- 
atively little  thickening,  but  wherever  the  fascia  was  simply 
laid  on  a  tissue  there  was  always  thickening,  and  unless  it  was 
held  flat  with  .sutures  it  had  a  tendency  to  bunch  or  roll  up. 

Once  or  twice  the  fascia  flap  was  accidentally  allowed  to 
partially  dry  out  before  it  was  transplanted,  but  in  spite  of 
this  it  was  moistened  with  salt  solution  and  transplanted.  The 
results  were  excellent  and  the  fascia  was  nourished  and  grew 
in  its  new  position. 

The  ((uestion  naturally  arose  as  to  the  necessity  of  trans- 
planting the  fascia  immediately,  and  also  whether  fascia  from 
one  animal  could  Ix'  successfully  transplanted  into  another. 
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Experimentally,  both  of  these  questions  have  been  an- 
swered satisfactorily  (Fig.  12). 

Fascia  was  successfully  transplanted  into  the  same  and 
other  animals  after  being  kept  in  an  ordinary  ice  chest,  38° 
for  as  long  as  7  days;  in  cold  storage  32°  wrapped  in  gauze 
moistened  with  salt  solution  for  35  days,  and  in  cold  storage 
32°  in  normal  salt  solution  for  56  days. 

I  am  sure  that  the  number  of  days  given  here  do  not  show 
the  greatest  time  that  fascia  may  be  preserved  by  the  methods 
spoken  of,  but  I  mention  the  periods  as  a  suggestion  that 
suitable  fascia  might  be  preser\'ed  until  needed  for  clinical 
use. 

Fascia  kept  in  salt  solution  appeared  oedematous  when  first 
removed  from  the  solution,  but  the  oedema  disappeared  when 
the  tissue  was  pressed  with  dry  gauze.  The  oedema  was  en- 
tirely in  the  superficial  connective  tissue,  which  had  not  been 
removed.  The  fascia  kept  in  moist  salt  gauze,  on  the  other 
hand,  was  normal  in  appearance. 

When  fascia  was  sutured  to  the  surface  of  the  stomach, 
intestine,  or  bladder,  within  a  few  days  there  was  the  appear- 
ance of  puckering  or  drawing  up  of  the  surface  under  the 
fascia  and  at  its  edges,  somewhat  similar  to  the  effect  of  ordi- 
nary collodion  on  the  skin.  On  this  area,  from  within  the 
organ,  this  puckering  was  not  to  be  found  and  the  lumen  was 
in  no  way  encroached  upon. 

The  haemostatic  action  of  free  fascia  flaps  is  noteworthy. 

Conclusions. — The  foregoing  experiments  give  an  idea 
of  the  great  possibilities  of  transplanting  free  flaps  of  fascia, 
and  many  suggestions  for  the  clinical  use  of  this  substance 
may  be  drawn  from  them. 

I  feel  convinced  that  many  of  the  difficult  situations  aris- 
ing during  operations  for  the  repair  of  weakened  and  defect- 
ive tissues  or  for  the  control  of  bleeding  surfaces  will  be 
simplified  by  the  use  of  free  fascia  flaps  and  shall  report  the 
results  of  its  use  in  such  cases  with  a  consideration  of  the  lit- 
erature in  a  subsequent  paper. 


EXPERIENCES    IN    THORACIC    SURGERY    UNDER 
ANESTHESIA  BY  THE  INTRATRACHEAL  INSUF- 
FLATION OF  AIR  AND  ETHER.* 

WITH    REMARKS    ON    THE    VALUE    OF    THE    METHOD    FOR 
GENERAL  ANESTHESIA. 

BY   CHARLES   A.   ELSBERG,    M.D., 

OF  NEW     YORK. 
Professor  of  Clinical  Surgery,  University  and  Bellevue  Medical  College  Hospital. 

About  two  years  ago,  Meltzer  and  Auer  first  described 
the  method  of  artificial  respiration  by  the  intratracheal  insuf- 
flation of  air.  In  later  publications  they  showed  that  in  ani- 
mals the  method  was  of  great  value  for  experimental  inves- 
tigations in  which  one  or  both  pleural  cavities  had  to  be  opened. 
They  described  a  very  simple  method  by  which  the  animals 
could  be  anaesthetized  by  intratracheal  insufflation  of  air  and 
ether,  and  expressed  their  belief  that  the  method  would  be  of 
great  value  for  thoracic  surgery  in  the  human  being. 
Soon  afterward,  Carrel  made  use  of  the  method  for  his  oper- 
ations upon  the  heart  and  aorta  of  dogs,  and  recommended  it 
for  intrathoracic  experimental  work.  At  the  same  time,  the 
writer  had  been  making  a  large  number  of  investigations  on 
dogs,  and  with  the  aid  of  Dr.  Neuhof  had  performed  a  not  in- 
considerable number  of  operations  upon  the  lungs,  the  bronchi, 
and  the  oesophagus  in  these  animals.  Thus  we  removed  one 
or  several  lobes  of  one  or  both  lungs,  made  incisions  into 
bronchi,  with  subsequent  suture,  etc.  In  all  of  these  operations 
the  method  of  intratracheal  insufflation  worked  admirably. 
One  or  both  pleural  cavities  could  be  widely  opened,  and  all 
the  necessary  intrathoracic  manii)ulations  performed  and  the 
animals  remain  in  good  condition  throughout  the  operations. 
After  the  thoracic  wall  had  been  closed  by  suture  and  the  in- 
tratracheal insufflation  stopped  and  the  intratracheal  tube  re- 
moved,  the  animals   began   to  breathe  again   in   a   perfectly 

*Read  before  the  Philadelphia  Academy  of  Surgery.  May  3,  ign. 
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normal  manner.  Unless  death  occurred  from  sepsis  or  fol- 
lowed from  an  unsuccessful  operative  procedure,  the  animals 
recovered  entirely.  When  the  dogs  were  killed  days,  weeks, 
or  months  after  the  operations,  the  larynx,  trachea,  and  lungs 
were  found  in  perfectly  normal  condition. 

As  has  been  described  in  previous  papers,  the  insufflation 
was  carried  on  by  means  of  a  very  simple  apparatus  which 
had  been  devised  by  Meltzer  and  Auer.  and  no  care  was  taken 
to  filter,  warm,  or  moisten  the  air  which  was  blown  into  the 
trachea.  Nevertheless  no  lesion  could  be  found  post  mortem 
in  the  respiratory  tract  of  these  dogs.  The  anaesthesia  was 
a  very  good  one  and  seemed  to  be  absolutely  devoid  of  danger. 
It  is  well  known  that  it  is  easy  to  kill  a  dog  by  means  of  ether 
given  by  inhalation,  but  we  have  found  it  impossible  to  kill  the 
animals  with  ether  given  by  intratracheal  insufflation.  This 
safety  is  probably  due  to  the  fact  that  so  much  of  the  ether 
escapes  upward  in  the  trachea  and  out  through  the  larynx  and 
mouth. 

In  previous  papers,  I  have  described  a  simple  and  portable 
apparatus  for  intratracheal  insufflation  anaesthesia  in  man.  In 
what  follows  I  shall  give  an  account  of  our  experiences  with 
the  method  for  general  aucnesthesia  and  shall  report  upon  the 
cases  of  intrathoracic  surgery  which  we  have  had  up  to  the 
present  time. 

The  Value  of  Insufflation  Anccsthesia  for  General  Sur- 
,i^ery. — We  have,  at  Mt.  Sinai  Hospital,  New  York,  anaes- 
thetized about  200  patients  by  means  of  intratracheal  insuf- 
flation, and  have  found  the  method  very  valuable  for  a  great 
many  operations.  In  all  but  a  few  cases,  the  anaesthesia  was 
a  very  satisfactory  one,  particularly  free  from  complications 
and  after  effects.  It  is  very  easy  to  keep  the  patients  under 
full  anaesthesia,  vomiting  has  never  occurred  during  the  anaes- 
thesia, and  the  patients  were  never  too  deeply  under  the  ether. 
At  the  conclusion  of  the  operations,  the  patients  awakened 
very  rapidly,  especially  if  pure  air  was  insufflated  for  a  few 
minutes  before  the  intratracheal  catheter  was  withdrawn. 
Vomiting  after  the  operation  was  very  unusual  no  matter  what 
the  surgical  procedure  that  had  been  performed,  and  the  pa- 
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tients  never  complained  of  pain  or  discomfort  in  their  laryn- 
geal regions.  We  have  thus  far  not  seen  any  pulmonary  com- 
plications after  insufflation  anaesthesia. 

In  one  patient,  we  failed  to  obtain  complete  muscular 
relaxation  so  that  the  necessary  intra-abdominal  manipulations 
could  be  accomplished. 

In  the  case  of  a  young  girl,  who  was  to  be  operated  upon  for 
chronic  appendicitis,  it  was  found  impossible  to  cause  complete 
relaxation  of  the  abdominal  walls.  We  finally  attempted  to 
obtain  complete  anaesthesia  by  means  of  ether  given  by  inhalation, 
but  the  patient  still  struggled.  Only  when  chloroform  was  given 
by  inhalation  was  perfect  relaxation  obtained. 

This  patient  was  evidently  one  who  was  refractory  to 
ether.  It  is  possible  that  the  intratracheal  tube  that  we  used 
was  too  small,  so  that  too  much  of  the  air  and  ether  mixture 
escaped  by  the  side  of  the  tube. 

Operations  under  insufflation  anaesthesia  were  performed 
upon  patients  suffering  from  a  variety  of  acute  and  chronic 
surgical  diseases.  Our  experience  up  to  the  present  time  will 
allow  us  to  mention  the  following  operations  in  which  we  have 
found  the  anaesthesia  of  especial  value.  In  oi>erations  upon 
the  neck  and  more  especially  those  around  the  trachea  such  as 
thyroidectomy,  the  method  is  very  useful.  Not  only  is  the  anaes- 
thetizer  never  near  the  field  of  operation,  but  the  operator  can 
work  around  the  trachea  without  causing  any  interference 
with  the  breathing.  There  is  no  danger  of  sudden  collapse 
of  the  trachea  when  a  large  goitre  has  been  removed,  and  no 
matter  how  much  the  trachea  is  handled,  the  anaesthesia  con- 
tinues smoothly  and  evenly.  Intratracheal  anrcsthesia  should 
be  very  advantageous  for  the  operation  of  laryngectomy.  Tlie 
intratracheal  tube  could  eitlicr  Ik-  introduced  through  a  trache- 
otomy wound  and  the  trachea  ])acked  with  gauze  above  this 
point,  or  the  tube  could  be  passed  through  the  glottis  in  the 
usual  manner,  and  removed  only  at  the  moment  when  the 
trachea  is  to  be  divided  across  after  the  entire  larynx  is  free. 

We  have  found  that  operations  upon  the  face  and  jaws 
and  mouth,  where  the  buccal  cavity  or  pharynx  has  to  U*  in 
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vaded,  are  made  more  easy  and  safe  when  done  under  insuf- 
flation anaesthesia.  No  blood  or  secretions  can  run  down  the 
trachea,  for  the  out-flowing  current  passing  upward  in  the 
trachea  blows  out  any  fluid  that  might  run  down  into  the  larynx. 

In  operations  upon  the  brain  and  spinal  cord  where  the 
patient  must  often  be  placed  in  the  prone  position,  the  anaes- 
thesia is  very  useful.  As  soon  as  the  intratracheal  tube  has 
been  introduced  and  the  insufflation  has  been  begun,  the 
patient's  head  and  body  can  be  placed  in  any  position  desired 
and  the  anaesthesia  given  from  a  distance.  The  anaesthetizer 
need  not  be  seated  underneath  the  table  as  is  ordinarily  neces- 
sary. 

Experiences  7vith  Insufflation  Ancrsthesia  in  Thoracic 
Surgery. — Insufflation  anaesthesia  is  a  positive  pressure  method 
and  was  primarily  suggested  for  intrathoracic  surgery.  On 
account  of  the  simplicity  and  apparent  safety  of  the  method  it 
may  take  the  place  of  all  the  more  complicated  positive  and 
negative  pressure  cabinets.  The  operations  upon  animals  gave 
such  very  satisfactory  results,  that  we  were  very  hopeful  that 
the  method  would  give  as  good  results  in  thoracic  operations 
in  the  human  being.  We  were  very  careful  in  our  first  human 
operations,  but,  with  increasing  experience,  have  gained  more 
and  more  confidence  in  the  efficiency  of  insufflation  in  man. 
In  the  following  are  recorded  the  experiences  we  have  had  up 
to  the  present  time: 

Case  I  (Reported  in  the  Annals  of  Surcery,  July,  igio). — Abscess  of 
the  lung;  thoracotoivy  and  aspiration  of  the  lung  under  intratracheal 
insufflation.     Recovery. 

B.  F.,  a  butcher,  fifty-five  years  of  age,  was  referred  to  the  II  Sur- 
gical Service  by  Dr.  Manges  with  the  diagnosis  of  an  abscess  of  the 
middle  lobe  of  the  right  lung. 

February  14:  The  patient  was  anaesthetized  with  ether,  and  the 
attempt  was  made  to  introduce  a  small  catheter  into  the  trachea.  The 
patient  took  the  ether  very  badly,  and  I  did  not  have  on  hand  the  proper 
kind  of  a  tube  nor  the  necessary  instruments  for  the  intubation.  After 
a  number  of  unsuccessful  attempts  to  pass  a  catheter  through  the 
larynx  we  determined  to  put  off  the  intubation  until  a  later  time.  The 
operator  (Dr.  Lilienthal)  then  resected  four  inches  of  the  eighth  and 
ninth  ribs  and  packed  the  woimd  cavity  with  gauze. 

February   20:    Operation  by  Dr.   Lilienthal.   intratracheal   insufflation 
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by  Dr.  Elsberg.  Ether  anaesthesia ;  larynx  and  pharynx  thoroughly  anaes- 
thetized with  cocaine.  A  soft  rubber  tube,  No.  28  French  scale,  was 
passed  through  the  glottis  by  means  of  a  laryngeal  forceps  and  pushed 
downward  until  a  slight  resistance  was  encountered.  The  tube  was 
then  fixed  to  the  upper  teeth  by  means  of  a  gag.  The  tube  was  con- 
nected with  the  insufflation  apparatus  and  a  mixture  of  air  and  ether 
blown  in  under  a  pressure  of  15  mm.  of  mercury.  The  patient  began  to 
cough  violently,  therefore  the  intratracheal  tube  was  withdrawn  about 
one  inch.  The  coughing  ceased  at  once,  and  at  the  same  time  all  evi- 
dences of  mucus  in  the  trachea  or  pharynx  disappeared.  The  patient's 
color  was  good,  respirations  regular,  pulse  of  good  quality.  The  patient 
was  now  turned  on  the  left  side  and  the  operation  begun. 

3.10 — No  cyanosis,  pulse  120;  incision  12  cm.  in  length  into  right 
pleural  cavity ;  pulse  unchanged,  color  good,  no  cough.  Pressure  of  cur- 
rent now  raised  to  20  mm.     Palpation  of  the  lobes  of  the  right  lung. 

3.20 — Pulse  108 ;  respirations  48 ;  color  good  with  slight  cyanosis ; 
pleural  cavity  is  wide  open. 

3.25 — Heart  action  excellent ;  pulse  96 ;  color  good,  no  cyanosis ;  aspi- 
ration of  middle  lobe  of  lung. 

3.30 — Pulse  IDS ;  respirations  42 ;  color  good. 

3.35 — Pulse  108;  respirations  regular,  40.  The  current  of  air  is 
interrupted  several  times  in  order  to  observe  the  appearance  of  the  lung. 
When  the  current  is  prevented  from  entering  the  intratracheal  tube  the 
lung  collapses  and  is  of  a  dark  green  mottled  color ;  when  the  lung  is 
markedly  distended  ("25  mm.  pressure)  the  lung  is  of  a  bluish  color 
with  areas  of  red.  When  the  lung  is  collapsed  the  oesophagus  and  aorta 
can  be  seen  and  examined. 

3.40 — Suture  of  incision  in  pleura.  While  the  last  stitches  are  being 
passed  the  pressure  is  raised  to  30  millimetres  in  order  to  slightly  over- 
distend  the  lung  so  that  as  little  air  as  possible  shall  remain  in  the 
pleural  cavity. 

3.45 — Pleura  closed  with  small  drain;  pulse  132  and  of  good  quality'. 

3.50 — Color  good,  no  cyanosis ;  respirations  32. 

3.55 — Suture  of  muscles  and  skin;  voluminous  dressing.  The  intra- 
tracheal tube  is  withdrawn.  Pulse  now  120,  of  good  quality;  respira- 
tions regular,  no  cyanosis. 

Four  minutes  after  the  patient  was  taken  to  his  bed  he  was  awake. 
He  said  that  he  did  not  have  any  pain  in  his  larynx ;  he  was  not  hoarse. 
The  morning  after  the  operation  the  patient  was  in  very  good  condi- 
tion. He  complained  of  some  pain  in  the  right  chest  and  had  considerable 
mucopurulent  expectoration.  He  was  not  hoarse  and  did  not  complain 
of  any  pain  in  his  laryngeal  region.  The  auscultation  of  the  right  side 
of  the  chest  through  the  bandages  was  not  satisfactory,  but  breathing 
sounds  could  be  heard  over  the  entire  side. 

From  this  time  on  the  patient  steadily  improved,  the  cough  and 
expectoration  grew  less  daily;  he  was  out  of  bed  on  March  10  and  was 
discharged  from  the  hospital  with  his  wound  almost  healed  on  March 
25.  When  last  seen  (April  22)  he  was  in  excellent  condition;  the 
breathing   sounds   over   the    right    side   of   the   chest    seemed   normal ;    he 
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had  almost  no  cough  and   practically   no  expectoration;   he  had   gained 
considerable  flesh  and  strength. 

The  patient  returned  to  the  hospital  about  six  months  later 
on  account  of  a  large  pulmonary  hemorrhage.  He  had  another 
large  hemorrhage  from  the  lungs  soon  after  his  admission, 
to  which  he  succumbed.     No  autopsy  could  be  done. 

Case  II. — John  H.,  fifty-two  years  of  age,  admitted  to  Mt. 
Sinai  Hospital  on  January  2,  191 1,  with  the  history  of  increasing 
difficulty  in  swallowing  for  ten  months.  He  had  lost  40  pounds 
in  weight  and  was  able  to  swallow  only  small  quantities  of  fluids. 
The  stomach  tube  was  arrested  12  cm.  from  the  teeth,  and  an 
X-ray  picture  taken  after  the  ingestion  of  bismuth  showed  a 
marked  narrowing  of  the  cesophagus  at  this  point. 

On  January  7  the  patient  was  ansesthetized  with  ether  in  the 
usual  manner,  a  catheter  No.  24  French  introduced  into  the 
trachea,  and  intratracheal  insufflation  begim.  The  patient  was 
turned  on  the  right  side,  and  an  incision  was  made  in  the  seventh 
intercostal  space  from  the  costal  cartilage  in  front  to  the  angle 
of  the  ribs  behind  (Dr.  Elsberg).  The  incision  was  deepened 
through  the  muscles  until  the  pleura  was  exjxjsed.  The  lungs 
were  now  momentarily  collapsed  while  the  incision  in  the  pleura 
was  made.  The  ribs  were  now  drawn  apart  by  means  of  the  rib 
spreader  and  the  left  pleural  cavity  widely  exposed.  The  lungs 
were  of  a  mottled  pink  color  and  moderately  distended  (pressure 
30  mm.).  Pulse  slow  and  of  good  quality;  very  superficial  re- 
spiratory movements.  The  lung  was  now  carefully  drawn  toward 
the  median  line  and  the  pericardium  exposed  ;  this  was  also  drawn 
to  the  right  so  that  the  root  of  the  lung  was  visible  as  well  as 
the  aorta  and  the  oesophagus  with  the  left  vagus  nerve. 

About  five  inches  above  the  diaphragm  there  was  a  hard  no<i- 
ular  tumor  of  the  oesophagus  of  the  size  of  a  large  plum.  There 
were  no  enlarged  glands  at  the  root  of  the  lung.  The  tumor  was 
free  on  all  sides  excepting  where  it  lay  against  the  aorta.  The 
attempt  was  made  to  free  it  from  its  attachments  to  the  aorta, 
but  this  was  found  impossible  without  great  danger  to  the  wall 
of  the  vessel.     The  tumor  was,  therefore,  considerefl  inoperable. 

The  incision  in  the  pleiu'a  was  closed  by  a  fine  running  cat- 
gut suture,  with  interrupted  sutures  of  strong  catgut  around  the 
adjoining  ribs.     When  the  last  stitches  in  the  pleura  were  being 
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passed,  the  anaesthetizer  was  instructed  to  raise  the  pressure  to 
50  mm.  of  mercury,  so  as  to  distend  the  lung  and  expel  as  much 
air  as  possible  from  the  pleural  cavity.  Then  followed  suture 
of  the  intercostal  and  pectoral  muscles  and  skin  in  the  usual 
manner.    Large  vaseline  gauze  dressing. 

During  the  entire  operation,  which  had  lasted  57  minutes, 
the  patient  was  in  good  condition ;  color  of  face  pink,  breathing 
superficial,  pulse  of  good  quality.  Insufflation  of  pure  air  for 
three  minutes  at  end  of  operation ;  then  removal  of  intratracheal 
catheter. 

Five  minutes  later  the  patient  was  awake  and  responded  to 
questions.  Four  hours  after  the  operation  the  respirations  were 
24  to  the  minute,  and  upon  auscultation  through  the  dressings, 
breathing  sounds  could  be  heard  all  over  the  left  chest. 

Convalescence  thereafter  was  smooth  and  uncomplicated;  the 
patient  never  had  any  respiratory  difficulty;  his  pulse  and  respi- 
rations were  practically  normal ;  he  was  sitting  up  in  bed  on  the 
third  day  after  the  operation. 

On  the  evening  of  the  sixth  day  after  the  operation,  his 
temperature  suddenly  rose  to  102°,  and  he  suddenly  complained 
of  severe  pain  in  the  left  chest,  his  pulse  became  very  rapid  and 
feeble.  In  spite  of  active  stimulation  he  soon  went  into  a  condi- 
tion of  collapse  and  died  a  few  hours  later. 

The  post-mortem  examination  showed  that  there  had  occurred 
an  infection  of  the  pleural  cavity  by  direct  extension  from  the 
ulcerated  carcinoma  of  the  oesophagus. 

Remarks. — From  the  stand-point  of  the  insufflation,  the 
operation  was  highly  successful,  and  all  the  manipulations 
within  the  chest  were  accomplished  with  perfect  ease.  The 
lungs  were  distended  and  collapsed  at  will,  and  all  parts  of 
the  pleural  cavity  could  be  well  exposed.  At  no  time  was  the 
operator  disturbed  by  violent  movements  of  the  lung;  the 
slight  respiratory  movements  which  the  patient  made  were  not 
at  all  communicated  to  the  lung,  which  remained  practically 
immobile.  The  fatal  outcome  was  probably  due  to  an  infection 
from  the  ulcerated  ttmior,  although  an  operative  infection  mav 
have  occurred. 

Cask  III. — Abscess  of  the  Itiiii^  in  u  man  of  twcpity-four 
years.     Chronic  ah.sress  of  the   middle  lobe   of  the  ri<^ht   lnu^. 
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Marked  cyanosis  during  the  preliminar)-  ether  anaesthesia  by  in- 
halation. Color  became  good  as  soon  as  the  insufflation  anaes- 
thesia was  begun ;  pulse  good  during  the  entire  operation.  Thor- 
acotomy; incision  of  the  lung;  drainage  of  an  abscess  cavity  in 
the  middle  lobe  of  the  right  lung  (Dr.  E.).  Uncomplicated  con- 
valescence with  persistence  of  bronchial  fistula.  Death  after 
several  months  from  a  metastatic  abscess  of  the  brain. 

C.\SE  IV. — Female.  Bronchicciaiic  abscess  of  the  right  lower 
lobe.  Thoracotomy  and  exploration  of  the  lung  (Dr.  E.)  under 
insufflation  anaesthesia  (pressure  25  to  35  mm.).  Condition  of 
patient  good  during  entire  operation.  Tlie  abscess  cavity  had 
emptied  itself  before  the  operation  and  could  not  be  found. 

Case  V. — Female.  Metastatic  abscess  of  the  lung  after  an 
infarct  folloinng  another  operation.  Intratracheal  insufflation, 
thoracotomy  and  drainage  of  abscesses  in  left  upper  and  lower 
lobes  (Dr.  E.).  Condition  of  patient  during  operation  good. 
Breathing  movements  ceased  as  soon  as  pressure  is  raised  to  40 
mm.  of  mercury.  Recovery  from  the  operation  rapid  and  un- 
complicated, but  fever  persisted.  Patient  died  about  six  weeks 
after  the  operation.  The  autopsy  showed  that  there  were  numer- 
ous abscesses  that  had  not  been  drained. 

Case  VI. — Female.  Interlobar  empyema.  Thoracotomy  and 
drainage  under  insufflation  anesthesia  (Dr.  Gerster  M-     Recovery. 

Case  VII. — Female.  Gangrene  of  the  lung.  Intratracheal 
insufflation  anaesthesia.  Marked  cyanosis  during  preliminarv- 
anaesthesia ;  insufflation  of  air,  oxygen,  and  ether.  Color  pink 
after  insufflation  was  begun.  Thoracotomy  and  drainage  of  gan- 
grenous areas  in  right  limg  (Dr.  Gerster*).  Insufflation  anaes- 
thesia very  satisfactory ;  satisfactory'  recovery  from  the  operation 
itself.  Death  about  one  week  after  the  operation  from  exhaus- 
tion from  the  sepsis. 

Case  VIII. — Male.  Interlobar  empyema.  Intratracheal  in- 
sufflation. Thoracotomy  and  drainage  (Dr.  E.).  Insufflation  an- 
aesthesia very  efficient ;  lungs  could  be  distended  and  collapsed 
at  will.  General  condition  of  patient  remained  good  during  the 
entire  operation.    Uncomplicated  recovery. 

Case  IX. — Female,  operated  upon  in  Worcester,  Mass.  Re- 
current carcinoma  of  chest-wall  after  extirpation  of  breast  for 
carcinoma  seven  years  before.     Insufflation  anaesthesia ;  catheter 


'  I  am  indebted  to  Dr.  A.  G.  Gerster  for  permission  to  include  his 
two  cases. 
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No.  24  F.  used;  pressure  25  mm.  of  mercury.  Radical  extirpa- 
tion of  affected  area  of  right  chest-wall  with  parts  of  two  ribs 
and  of  the  sternum.  Large  opening  in  right  pleural  cavity. 
When  pleura  was  opened,  lungs  were  found  moderately  distended 
and  immobile.  Opening  in  pleura  closed  by  continuous  suture 
of  fine  catgut;  while  last  stitch  was  passed  pressure  raised  to 
40  mm.  so  as  to  expel  as  much  air  as  possible  from  the  pleura. 
Suture  line  of  pleura  covered  by  a  muscle  flap  from  the  ser- 
ratus.  Suture  of  skin  with  the  aid  of  plastic  flaps ;  large  vaseline 
dressing.  Anaesthesia  and  operation  uncomplicated;  pulse  90  to 
100  during  operation;  slight  respiratory  movements  during  en- 
tire insufflation.  Patient  awake  before  she  had  been  removed 
from    the  operating  table.    Convalescence  thus  far  imeventful. 

In  all  of  the  thoracic  operations  above  reported,  as  well 
as  in  a  large  number  of  thoracotomies  for  empyema  that  we 
have  done,  the  anaesthesia  was  a  very  good  one.  In  not  a 
single  instance  were  any  changes  in  the  patient's  condition 
observed  when  the  pleural  cavity  was  first  opened;  the  pulse 
remained  regular  and  of  good  quality  and  the  patient's  color 
remained  good.  In  several  of  the  cases,  there  were  adhesions 
between  the  visceral  and  parietal  pleurae,  but  in  most  of  the 
patients  whose  histories  are  given  above,  there  w^ere  no  ad- 
hesions, and  the  practically  normal  pleural  cavity  was  invaded. 
We  have  not  yet  had  occasion  to  operate  upon  a  patient  in 
whom  both  pleural  cavities  have  to  be  opened.  Such  a  case 
would  be  the  supreme  test  of  intratracheal  insufflation.  There 
is,  however,  every  justification  for  the  belief — based  upon  the 
results  of  animal  experiments  in  which  both  pleural  cavities 
were  widely  opened,  and  upon  the  experiences  we  have  had 
with  insufflation  as  a  method  of  artificial  respiration  in  several 
patients  in  whom  all  respiratory  movements  had  been  abolished 
— that  it  will  be  safe  to  open  both  pleural  cavities  if  necessary, 
as  far  as  the  dangers  from  the  double  pneumothorax  are  con- 
cerned. The  cases  here  reported  are  too  few  to  allow  one  to 
draw  final  conclusions,  but  they  do  indicate  that  in  tho  incthoii 
of  intratracheal  insufflation  we  have  at  last  a  simple  method 
for  the  avoidance  of  those  dangers  which  have  prevented  the 
development  of  surgery  of  the  intrathoracic  viscera. 
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The  problem  of  peritoneal  adhesions  is  one  that  merits 
the  serious  consideration  of  everyone  engaged  in  abdominal 
surgery.  That  this  fact  is  generally  recognized  is  indicated 
by  the  large  number  of  valuable  contributions  to  the  subject — 
including  not  only  elaborate  experimental  researches  of  the 
most  diversified  sort,  but  also  carefully  recorded  clinical  obser- 
vations— contained  in  the  literature  of  the  past  twenty-five 
years.  The  results  of  all  this  work  have  been  both  gratifying 
and  disappointing;  gratifying  in  so  far  as  certain  valuable  pro- 
cedures have  been  both  scientifically  and  empirically  established, 
but  disappointing  in  that  the  work  is  still  unfinished,  and  is,  in- 
deed, in  a  state  of  confusion  as  regards  the  actual  worth  of 
numerous  procedures  very  commonly  employed  and  from  time 
to  time  enthusiastically  advocated ;  often  it  appears,  without 
adequate  scientific  justification. 

It  is  the  purpose  of  this  communication  to  present  a  col- 
lective and  analytical  review  of  this  voluminous  literature, 
classified  along  practical,  common-sense  lines,  to  impartially 
weigh  the  evidence,  and  to  draw  such  conclusions  as  seem 
warranted.  In  connection  with  this  critical  study  I  shall  de- 
scribe a  new  and  original  method  of  dealing  with  denuded 
bowel  surfaces. 

Much  of  the  existing  confusion  could  have  been  avoided, 
it  seems  to  me,  if  investigators  had  kept  in  mind  the  fact  that 
peritoneal  adhesions,  like  bacteria,  are  of  two  kinds — those 
which  are  useful  and  of  essential  worth  to  mankind,  and  those 
which  are  harmful  and  inimical  to  life  or  health.  They  rej>- 
rcsent  in  every  instance  nature's  be.st  method  of  defense  or 
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of  repair.  Moreover,  as  we  shall  see  later  on  when  we  come 
to  consider  the  pathological  processes  involved  in  their  for- 
mation, it  is  highly  probable  that  they  will  always  remain  a 
necessary  part  of  abdominal  surgery,  and  that  we  can  never 
hope  to  discover  a  prophylactic  or  curative  agent  that  will 
prove  to  be  a  panacea  for  all  cases.  Indeed,  it  seems  to  me 
that  efforts  along  this  line  are  fundamentally  wrong,  and  that 
they  represent  misdirected  energ}\  For  whenever  and  how- 
ever the  peritoneum  is  injured  it  must  be  repaired,  if  the  in- 
dividual is  to  survive.  But  the  very  processes  involved  in 
this  repair  include,  in  many  instances,  the  necessity  of  adhesion 
formation.  The  search  after  some  specific  and  potent  remedy 
for  this,  therefore,  represents  no  less  ambitious  an  undertaking 
than  to  provide  nature  with  a  substitute  method  of  repair  in 
the  peritoneal  cavity  that  possesses  improvements  over  her 
own !  Now  it  is  very  obvious  that  this  is  impossible,  and  that 
the  abdominal  surgeon  must  accept  the  inevitable,  and  equip  him 
self  to  reckon  intelligently  with  peritoneal  adhesions  as  a  vex- 
ing but  necessary  part  of  his  work.  It  will  be  found  in  the  last 
analysis  that  he  has  recourse  to  three  classes  of  procedure :  ( i ) 
measures  which  prevent  adhesions;  (2) measures  which  restrict 
their  formation  to  the  harmless  variety;  and  (3)  measures 
which  aid  in  their  absorption. 

Before  discussing  systematically  the  various  procedures 
belonging  to  each  of  these  classes,  let  us  recall  briefly 
several  characteristics  of  the  peritoneum  itself  which  have  an 
important  bearing  upon  this  problem. 

First  of  all,  we  are  apt  to  forget  the  enormous  area  of 
this  serous  membrane  which  has  been  estimated  to  be  only 
slightly  less  than  that  of  the  skin.  Again  its  remarkable  ab- 
sorptive power  is  so  striking  that  it  has  actuated  a  munher  of 
investigators  to  undertake  elaborate  and  laborious  researciies 
to  determine  its  mechanism.  It  is  conceded  by  all  that  the 
lymphatic  absorption  is  most  active  in  the  upper  part  of  the 
abdomen,  especially  on  tin-  uikKt  surface  of  the  diaphragin 
and  in  the  omentum,  while  in  the  pelvis  it  is  relatively  sluggish 
— a  fact   now  commonly  taken  a<lvaiitage  of  by  surgeons  in 
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the  use  of  tlie  Fowler  or  sitting  posture  in  tlie  treatment  of 
peritoneal  infections.  Furthermore,  it  is  generally  admitted 
that  solid  particles — such  as  coloring  matter  in  suspension, 
bacteria,  oil  globules,  etc. — are  taken  up  by  the  lymphatics. 
But  concerning  the  process  of  absorption  of  fluids  and  soluble 
substances,  there  is  some  difference  of  opinion  as  to  whether 
it  occurs  through  the  blood-vessels  or  the  lymphatics.  Star- 
ling and  Tubby^  introduced  into  the  peritoneal  cavities  of 
dogs  salt  solution  colored  with  indigocarmin,  and  methylene 
blue,  and  noted  the  time  of  its  appearance  respectively  in  the 
thoracic  duct  and  in  the  urine.  They  found  that  it  appeared 
much  earlier  in  the  urine,  from  which  they  concluded  that  the 
absorption  had  been  through  the  blood-vessels.  MendcF  later 
confirmed  these  observations,  using  the  same  methods.  Ham- 
burger* studied  the  effect  of  ligating  the  left  innominate  vein 
— i.e.,  practically  the  thoracic  duct —  upon  absorption  of  fluids 
of  different  osmotic  pressures  introduced  into  the  peritoneal 
cavities  of  rabbits,  and  concluded  that  the  lymphatics  play  a 
very  small  part  in  the  process  of  absorption.  Orlow*  concluded 
that  the  blood  capillaries  are  the  essential  paths  of  fluid  ab- 
sorption. By  introducing  a  measured  quantity  of  fluid  into 
the  abdominal  cavities  of  dogs  and  withdrawing  the  remainder 
after  a  few  hours,  he  observed  invariably  that  a  large  amount 
had  been  absorbed,  while  the  flow  of  lymph  through  the  thor- 
acic duct,  measured  before  introducing  the  fluid  and  after  its 
withdrawal,  remained  the  same.  Heidenhain*^  corroborated 
this  work,  and  reached  the  same  conclusion.  Cohnstein''  noted 
some  increase  in  the  flow  of  lymph  from  the  thoracic  duct 
after  introducing  fluid  into  the  abdominal  cavity,  but  thought 
it  entirely  out  of  proportion  to  the  amount  absorbed.  His 
results  in  the  main,  however,  agree  with  those  of  Orlow  and 
Heidenhain.  Klapp'^  also  concluded  from  his  experimental 
work  on  dogs  that  soluble  substances  are  absorbed  from  the 
peritoneal  cavity  chiefly  through  the  blood-vessels.  This  im- 
posing array  of  evidence  seems  quite  convincing  until  one 
comes  to  consider  the  contribution  of  Mcltzer*,  who,  contrary 
to  Starling  and  Tubby  and  Mendel,  observed  that  solutions 


STUDIES  ON  PERITONEAL  ADHESIONS.  761 

of  coloring  matter  introduced  into  the  peritoneal  cavity  ap- 
peared earlier  in  the  thoracic  duct  than  in  the  urine,  and  es- 
pecially the  more  elaborate  communication  of  Adler  and  Melt- 
zer.®  These  authors  concluded  from  numerous  experiments 
that  ligation  of  the  lymphatic  ducts  in  rabbits  does  exert  a 
restricting  influence  upon  the  quantity  of  fluid  disappearing 
from  the  abdominal  cavity,  but  that  such  experiments  do  not 
indicate  whether  or  not  the  lymphatics  carry  away  a  part  of 
this  fluid.  They  found  further  that  potassium  ferrocyanide 
and  strychnine  are  carried  away  mainly,  if  not  exclusively,  by 
the  lymphatics.  Their  criticism  of  the  work  of  Hamburger. 
Orlow  and  Heidenhain  is,  it  seems  to  me,  well-founded ;  and 
I  quite  agree  with  them  that  the  conclusions  of  these  authors 
are  not  justified  from  their  work.  They  very  cleverly  point  out 
the  possibility  of  the  interstitial  tissue  spaces  as  a  system  to 
be  considered  independently  of  the  blood-vessels  and  the  lym- 
phatics, into  which  fluid  may  enter  from  the  peritoneal  cavity 
by  filtration  and  osmosis;  that  from  here  it  has  three  avenues 
of  escape:  (i)  it  can  spread  into  the  interstitial  spaces  of 
neighboring  regions,  and  either  not  affect  the  blood-  and  lymph- 
vessels  at  all,  or  affect  the  blood-vessels  sufiiciently  to  reduce 
transudation  into  this  region;  (2)  it  can  enter  the  blood-ves- 
sels through  the  walls  of  the  capillaries  or  veins;  (3)  it  can 
enter  the  lymphatics  through  the  walls  of  the  lymph  capillaries. 
They  call  attention  further  to  the  fact  that  the  contents  of 
the  thoracic  duct  may  be  quite  different  from  the  tissue  fluids, 
the  latter  being  a  mixture  of  at  least  three  components,  viz., 
transudate  from  the  blood-vessels,  this  minus  the  elements  used 
in  anabolism,  and  the  products  of  catabolism.  It  becomes 
evident,  therefore,  that  the  interstitial  tissue  spaces  may  be 
conceived  of  as  a  system  of  reservoirs  into  which  fluids  or  solu- 
tions of  coloring  matter  are  poured  from  the  peritoneal  cavity, 
probably  largely  by  filtration  and  osmosis;  and  further,  that 
the  conclusions  of  TTamburger,  Orlow,  Heidenhain  and  others, 
based  upon  experiments  which  assume  that  tlie  disappearance 
of  tliese  substances  from  the  peritoneal  cavity  is  eqm'valent 
to  their  direct  and  immediate  transfer  either  to  the  lymph  or 
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blood  capillaries,  and  which  utilize  the  flow  of  lymph  through 
the  thoracic  duct  as  an  accurate  indicator  of  the  extent  to  which 
the  lymphatic  system  participates  in  the  process  of  absorption. 
are  entirely  unwarranted. 

It  seems  to  me  highly  probable  that  both  tlie  lymph  and 
blood  capillaries  participate  in  the  removal  of  fluids  and 
soluble  substances  from  the  interstitial  spaces,  but  that  the 
experimental  work  thus  far  done  does  not  warrant  a  dogmatic 
statement  that  either  system  is  entirely  concerned  in  the  proc- 
ess to  the  exclusion  of  the  other.  It  must  be  remembered, 
too.  that  it  has  been  repeatedly  shown  that  the  pressure  in 
the  peripheral  veins  is  considerably  greater  than  that  in  the 
lymphatic  vessels — the  latter  constituting  a  system  of  drainage 
channels  with  a  pressure  approaching  that  in  the  great  vessels 
near  the  heart;  and  that  the  pressure  in  the  interstitial  spaces 
is  probably  somewhere  between  that  in  the  peripheral  veins 
and  the  lymphatic  vessels:  a  fact  which  acquires  added  sig- 
nificance when  it  is  undertaken  to  show  that  the  chief  absorp- 
tion of  fluids  is  through  the  venous  channels. 

In  this  connection  it  is  well  to  recall  further  that  it  has 
now  been  definitely  esta1)lislicd  through  the  work  of  IMacCal- 
lum,^^  Kolossow,"  Muscatello,^^  and  others  that  the  endothe- 
lial covering  of  the  peritoneum  is  continuous,  and  not  per- 
forated by  numerous  stomata  and  sti^^mata,  or  direct  channels 
of  communication  between  the  peritoneal  cavity  and  the  lym- 
phatic vessels,  as  was  until  quite  recently  generally  taught. 

Closely  allied  with  its  remarkable  absorptive  power,  is  the 
well-known  abilit}'  of  the  peritoneum  to  successfully  cope  wath 
an  astonishing  amount  of  infection  without  itself  being 
seriouslv  or  permanently  damaged.  It  has  been  repeatedly 
shown  that  enormous  numbers  of  virulent  bacteria  in  pure 
culture  can  be  injected  directly  into  the  peritoneal  cavities  of 
dogs  without  producing  any  serious  consequences.  And,  as 
everyone  knows,  during  the  course  of  a  large  i>ercentage  of 
abdominal  operations  the  peritoneum  becomes  soiled  with 
bacteria,  the  destruction  of  which  the  surgeon  confidently 
leaves  to  nature.     Another  familiar  characteristic  of  the  peri- 
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toneum  is  the  remarkable  variation  in  sensibility  exhibited  by 
different  portions — in  a  general  way  the  visceral  part  being 
entirely  insensitive  to  pain,  pressure,  heat  and  cold,  while  the 
parietal  portion  is  everywhere  exquisitely  responsive  to  these 
sensations.  This  was  elaborately  worked  out  by  Lennander." 
Cushing^^  had  previously  called  attention  to  the  fact  that  this 
same  difference  holds  true  for  inflamed  as  well  as  healthy 
peritoneum,  an  observation  that  has  been  frequently  cor- 
roborated by  others  since.  Samson  ^^  observed  during  the 
course  of  operations  upon  the  lower  end  of  the  ureters  that  they 
are  painless  when  pinched,  cut,  or  sutured,  unless  traction  is 
exerted  on  the  parietal  peritoneum.  Broese^^  very  recently 
corroborated  Lennander's  views  with  reference  to  the  pelvic 
organs  in  a  most  convincing  way.  In  a  case  of  vaginal  fixa- 
tion of  the  uterus,  done  under  local  anaesthesia,  he  found  that 
the  ovaries,  tubes,  and  body  of  the  uterus  are  insensitive  to 
pain,  pressure,  heat,  and  cold.  He  amputated  the  tube  and 
resected  the  uterine  cornua  without  discomfort  to  the  patient. 
But  any  traction,  such  as  was  required  to  deliver  the  uterus 
into  the  vagina,  was  extremely  painful.  MitchelP^.  whose 
large  experience  in  laparotomy  under  local  anaesthesia  en- 
titles him  to  speak  with  authority  upon  this  subject,  has  just 
published  an  excellent  review  of  the  literature  of  the  past  ten 
years,  together  with  some  very  interesting  observations  of  his 
ovm.  It  is  quite  evident  from  his  paper  that  the  controversy 
is  still  going  on  actively  between  the  adherents  and  opponents 
of  Lennander's  views.  His  conclusions  accord  with  the  latter, 
and  furthermore,  he  met  with  an  encouraging  measure  of  suc- 
cess in  systematically  analyzing  abdominal  pains  before  lapa- 
rotomy, in  an  effort  to  diagnosticate  both  the  location  and  the 
cause  of  tiiis  sensation.  The  recently  conducted  elaborate 
dissections  of  Ramstrom^*  have  gone  far  toward  furnishing 
us  with  the  much-desired  anatomic  basis  for  this  remarkable 
difference,  so  strikingly  shown  in  the  cour.>?e  of  laparotomy 
under  local  anaesthesia.  If  post-operative  adhesions  are 
oftentimes  unavoidable,  let  us,  therefore,  in  the  light  of  these 
obst'rvatioiis,    stri\c   (o   h'tnit    (heir    fnrniatioii    to   the   viscera- 
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visceral,  rather  than  the  visceroparietal  variety,  for  the  double 
reason  that  the  former  are  not  only  painless  but.  generally 
speaking,  far  less  dangerous. 

One  of  its  most  striking  characteristics  is  the  rapidity 
with  which  the  peritoneum  can  form  adhesions — a  piece  of 
gauze  introduced  into  the  abdomen  during  the  course  of  an 
operation  becoming  quite  snugly  fixed  to  the  visceral  surfaces 
withinaperiod  of  twenty  minutes;  a  fact  that  is  daily  taken  prac- 
tical advantage  of  by  surgeons  in  the  disposition  of  protective 
gauzes  during  operations  upon  infected  areas,  and  which  adds 
materially  to  the  sense  of  security  afforded  by  gauze  pads 
alone.  This  characteristic  is  also  very  intimately  involved  in 
the  whole  question  of  peritoneal  drainage ;  and  it  constitutes 
further  one  of  nature's  admirable  methods  of  protection 
against  disastrous  peritoneal  damage,  as  exemplified  in  the 
walling  off  of  an  appendix  abscess. 

Finally,  perhaps  less  striking  but  to  my  mind  even  more 
remarkable,  is  the  completeness  with  w-hich  the  peritoneum 
may  absorb  adhesions,  and,  indeed,  completely  eradicate  all 
traces  that  would  indicate  their  previous  existence.  I  am  con- 
vinced that  it  is  a  perfectly  safe  assertion  to  make  that  adhe- 
sions invariably  follow  laparotomy,  and  yet  how  common  it  is 
nowadays  to  find  at  a  later  second  laparotomy  no  traces  of 
them  whatever. 

Now,  obviously,  all  of  these  fundamental  and  important 
characteristics  of  the  peritoneum  must  be  reckoned  with  in 
studying  the  process  of  adhesion  formation  and  in  any  attempt 
to  control  or  prevent  it.  Happily  we  now  know,  as  a  result  of 
much  careful  experimental  and  clinical  study,  quite  accurately 
the  pathological  changes  involved.  Wegner,^®  in  1877.  made  a 
lengthy  report  of  elaborate  researches  into  the  histological 
changes  occurring  in  the  peritoneal  endothelium  under  a 
variety  of  experimental  conditions.  One  rather  unique  ex- 
periment of  his  was  to  blow  air  into  the  peritoneal  cavities 
of  rabbits  over  a  period  of  one  month,  observing  the  effects 
after  var}Mng  intervals  of  time.  He  found  fatty  changes  in 
the  endothelium  after  four  days,  which  later — after  eight  or 
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ten  days — changed  to  scar  tissue,  but  produced  no  adhesions. 
Graser^"  described  in  detail,  with  illustrations,  the  early  histo- 
logical changes  occurring  in  aseptic  wound  healing  of  the 
peritoneum.  He  showed  that  after  injury  to  the  endothelium, 
the  denuded  surfaces  lie  together  by  reason  of  the  agglutinat- 
ing properties  of  the  exudate,  which  later,  through  the  growth 
of  spindle-cells,  becomes  changed  into  vascularized  connective 
tissue,  and  terminates  in  the  parts  becoming  grown  fast  to- 
gether. More  recently  Hertzler-^  published  observations  on 
the  formation  of  peritoneal  adhesions  made  in  a  rather  novel 
way,  namely,  through  a  small  glass  window  sewed  into  the  ab- 
dominal wall  of  the  animal.  He  concluded  that  peritoneal 
surfaces  may  agglutinate  without  destruction  of  the  endothe- 
lial layer;  but  that  in  true  adhesions  the  endothelium  is  always 
destroyed.  If,  however,  the  basement  membrane  is  not  de- 
stroyed also,  he  believes  that  the  adhesions  may  later  separate ; 
otherwise,  the  union  is  rendered  permanent  through  the  for- 
mation of  fibrous  tissue.  It  would  seem,  therefore,  that  the 
pathological  changes  involved  in  the  process  of  adhesion  for- 
mation in  the  peritoneal  cavity  are,  in  order  of  sequence :(i) 
injury  or  death  of  the  surface  endothelium;  (2)  pouring  out 
of  coagulable  exudate;  (3)  agglutination;  (4)  organiza- 
tion; (5)  fibrous  tissue  formation,  which  terminates  ultimately 
in  (6)  a  contracted  scar.  Observe  that  the  whole  process  is 
dependent  upon  and  subsequent  to  injury  to  the  surface  en- 
dothelium. 

It  is  not  surprising,  then,  to  find  the  bulk  of  the  literature 
on  the  etiology  of  adhesions  concerned  with  a  study  of  the 
various  agencies  ordinarily  coming  in  contact  with  the  peri- 
toneum that  might  be  considered  inimical  to  the  vitality  of 
its  endothelium.  For  the  sake  of  brevity  and  clearness  we 
may  classify  these  contributions  according  to  subject-matter  as 
follows:  (i)  blood;  (2)  sutures  and  ligatures;  (3)  eschar  of 
the  thermocautery;  (4)  air;  (5)  infection:  (6)  mecluinical. 
chemical  and  other  agents. 

Blood. — The  final  verdict  has  not  yet  been  given  regarding 
the  relationship  of  free  blood  in  the  pcritoiu-.d  cavity  to  ad- 
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hesion  formation.  Penzoldt--  published,  in  iS/b,  the  results 
of  a  very  elaborate  experimental  research  into  the  fate  of 
large  amounts  of  blood  in  the  peritoneal  cavity,  showing  that 
it  is  absorbed.  Wegiier^'',  in  1877,  and  later  Vogel-^  observed 
the  same  thing  experimentally.  V.  Dembowski-*,  in  1888,  re- 
j>orted  the  results  of  a  large  number  of  carefully  executed 
experiments  on  adhesion  formation  in  the  peritoneal  cavity, 
and  concluded  with  reference  to  blood-clots,  that  they  do  not 
provoke  adhesions.  Gersuny-^,  on  the  other  hand,  after  study- 
ing a  group  of  cases  exhibiting  a  constant  type  of  adhesion 
about  the  sigmoid  ("flexur  adhesion"),  thinks  that  bleeding 
from  ovulation  or  tubal  menstruation  may  be  the  cause. 
Zweifel^®  and  his  school — z-id.  Fiith^' — strongly  advise  the  re- 
moval of  all  blood  from  the  peritoneal  cavity  in  cases  of  rup- 
tured ectopic  pregnancy.  Fromme"**  reported,  a  few  years 
ago,  the  results  of  very  elaborate  and  painstaking  experiments 
on  rabbits  designed  to  test,  (i)  the  effect  of  blood  alone,  and 
with  serous  defects  in  the  peritoneal  cavity;  and  (2)  of  in- 
fected blood  alone,  and  with  serous  defects;  using  for  this 
test  pure  cultures  of  common  bacteria.  He  concluded  that 
in  the  vast  majority  of  cases  neither  blood  alone  nor  with 
peritoneal  defects  produces  adhesions.  Furthermore,  some  of 
the  cases  with  infection  added  showed  none,  although  the 
majority  of  these  did  develop  adhesions,  especially  those  with 
raw  peritoneal  surfaces.  Fromme  quotes  Biyl  as  having 
reached  the  same  conclusions  experimentally  a  few  years  be- 
fore. Flateau-*^  opposes  the  views  of  Zweifel's  school,  and 
leaves  all  the  blood  in  the  peritoneal  cavity  in  cases  of  rup- 
tured extra-uterine  pregnancy  that  does  not  escape  as  a  result 
of  necessary  oi)erative  manipulations.  He  condemns  all  ef- 
forts to  remove  it  on  the  ground  that  it  is  impossible  to  get 
it  all  out,  and  that  attempts  to  do  so  only  serve  to  prolong 
the  operation  and  to  injure  the  peritoneum.  Baisch^'\  on 
the  basis  of  his  experimental  work,  concurs  with  the  view  that 
the  peritoneum  is  capable  of  absorbing  large  amounts  of  blood 
without  resulting  adhesions,  if  intact,  but  finds  that  whenever 
a  serosa-frec  surface  is  present  it  always  leads  to  adhesions. 
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My  own  experience  leads  me  to  believe  that  the  blood  originat- 
ing from  rupture  or  abortion  in  cases  of  ectopic  pregnancy 
does  not  produce  peritoneal  adhesions.  The  pelvic  adhesions 
so  commonly  found  in  these  cases  are  to  be  explained  much 
more  rationally,  it  seems  to  me,  on  the  probability  of  as- 
sociated or  pre-existing  infection,  or  as  attributable  to  irrita- 
tion induced  by  the  development  of  the  gestation  sac.  I  have 
frequently  observed  cases  in  which  the  abdomen  had  been 
filled  with  a  mixture  of  blood  and  serous  exudate  for  periods 
of  twenty-four  hours  or  longer,  and  yet  at  operation  it  was 
seen  that  the  peritoneum  had  not  even  lost  its  gloss.  It  is  my 
dehberate  judgment,  therefore,  that  blood  alone  does  not  cause 
peritoneal  adhesions,  but  that  when  it  is  associated  with  in- 
fection or  trauma,  its  presence  is  to  be  regarded  as  an  adju- 
vant to  their  formation. 

Sutures  and  Ligatures. — The  ultimate  fate  of  aseptic 
sutures  and  ligatures  in  the  peritoneal  cavity  and  their  relation- 
ship to  adhesion  formation  have  been  carefully  studied  by  a 
number  of  workers.  Hallwachs^^,  in  1879,  showed  with  good 
experimental  work  that  non-absorbable  sterile  ligatures  in  the 
peritoneal  cavity  first  produce  a  circumscribed  inflammator>' 
reaction,  then  become  covered  with  a  thin  layer  of  granulation 
tissue,  and  being  thus  isolated  from  surrounding  structures, 
become  gradually  disintegrated  and  are  removed  through  the 
agency  of  the  tissue  juices  and  leucocytes.  Spiegelberg  and 
Waldeyer*-  had  earlier,  in  1868,  noted  the  harmlessness  of 
aseptic  ligature  material  in  the  abdomen.  Rosenberger,^^  Till- 
mans,^*  tenBrink,*"*  Kelterborn^®  and  others  later  confirmed 
these  observations.  V.  Dembowski,-"*  on  the  contrary,  con- 
cluded from  his  experiments  that  all  sutures  act  as  foreign 
bodies  and  cause  firm  adhesions  along  their  lines  of  insertion ; 
but  his  work  was  not  convincing  to  later  investigators.  Stim- 
son,^"^  in  1889,  called  attention  to  tlie  dangers  of  mass  liga- 
tures, and  recommended  substituting  individual  h'gation  of 
vessels  in  pedicles,  and  covering  the  latter  with  |)eritc)nenni. 
Klotz^**  found  in  six  cases  relaparotomi/ed  for  ileus  each 
time  a  looj)  of  sniall  bowel  adherent  to  a  pedicle  stninp.      I 
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recall  very  distinctly  a  case  of  post-operative  ileus,  observed 
a  few  years  ago  during  my  hospital  apprenticeship  in  the 
department  of  Dr.  H.  A.  Kelly  at  Johns  Hopkins  Hospital. 
A  simple  interval  appendectomy  had  been  done  by  one  of  the 
members  of  the  House  StalY.  The  usual  teclinic  of  the  depart- 
ment had  been  employed — i.e.,  amputation  by  the  clamp  and 
cautery  method,  inversion  of  the  stump,  and  securely  tying  a 
purse-string  suture  previously  placed  about  tlie  base.  Only,  in 
ihis  instance,  owing  to  the  insignificant  size  of  the  meso-ap- 
pendix  pedicle  stump,  the  usual  custom  of  covering  it  over  had 
been  omitted.  At  the  second  operation,  performed  within  forty- 
eight  hours,  I  found  a  band  of  omentum  quite  snugly  fixed 
to  this  little  mesenteric  stump  and  obstructing  the  ileum. 
Rubin^*,  in  his  report  of  an  elaborate  pathological  and  ex- 
perimental study  of  the  functions  of  the  great  omentum,  pub- 
lished only  a  few  months  ago,  concluded,  with  reference  to 
omental  adhesions  to  die  abdominal  incision,  that  they  are  best 
prevented  through  a  carefully  introduced  continuous  catgut 
suture.  Neuhof  and  Wiener  '^^  also  very  recently  published 
the  results  of  a  most  interesting  and  instructive  experimental 
study  of  omental  adhesions.  They  showed  that  the  omentum 
is  capable  of  insinuating  itself  into  needle  punctures,  and 
through  the  small  gaps  between  peritoneal  sutures,  and  of 
adhering  to  these  minute  raw  surfaces.  It  is  obvious  how 
easy  it  would  be  for  a  less  careful  observer  to  attribute  such 
findings  to  the  presence  of  the  suture  itself.  It  seems  to  me 
definitely  proven,  then,  that  when  one  exercises  good  surgical 
judgment  in  the  choice  of  aseptic  sutures  and  ligatures,  and 
manual  dexterity  in  their  application,  together  with  proper 
attention  to  covering  up  pedicle  stumps,  no  grave  fears  need 
be  entertained  as  to  troublesome  adhesions  arising  from  this 
source. 

Eschar  of  the  Thermocautery. — The  results  of  the  ex- 
perimental work  on  the  use  of  the  thermocautery  in  the  peri- 
toneal cavity  have  been  somewhat  conflicting.  Thus  Spiegel- 
berg  and  Waldeyer,^^  v.  Dembowski,^*  Franz, ^^  and  Maslow- 
ski'*^  found  that  it  produces  adhesions.  Baisch*^"  and  Kelter- 
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born,^^  on  the  other  hand,  were  unable  to  confirm  this  work. 
TenBrink^^  produced  adhesions  with  the  cautery  only  when  in- 
fection was  present  Kiistner^^  reports  in  detail  a  case  in  which 
a  large  ovarian  cyst,  with  many  pelvic  adhesions,  was  removed, 
the  actual  cautery  being  used  to  sever  the  adhesions  and  also 
the  pedicle  of  the  cyst.  At  a  second  operation  fourteen  months 
later  for  post-operative  hernia  no  adhesions  were  found  where 
the  cautery  had  been  used.  A  possible  explanation  of  these  con- 
flicting reports  is  to  be  found  in  Vogel's^^  excellent  mono- 
graph. He  found  that  a  superficial  burning  of  the  peritoneum 
generally  gives  rise  to  adhesions,  but  that  none  occur  after 
a  thorough  cauterization  with  the  formation  of  a  thick  eschar. 
As  long  ago  as  1877,  Wegner^^  explained  the  formation  of 
peritoneal  adhesions  as  analogous  to  healing  by  first  inten- 
tion, and  Vogel,  with  this  idea  in  mind,  ascribes  their  failure 
to  materialize,  after  a  deep  eschar  or  a  severe  chemical  injury 
is  produced,  to  the  fact  that  the  layer  of  necrotic  tissue  pre- 
vents primary  union;  or,  in  other  words,  the  charred  surface 
protects  the  underlying  granulations  from  contact  with  neigh- 
boring structures  long  enough  for  them  to  become  covered 
with  new  endothelium.  Webster"*^  corroborates  Vogel's 
claims,  and  advocates  very  thorough  cauterization  to  produce 
a  black  char.  Whether  or  not  this  explanation  is  correct,  the 
weight  of  experimental  and  clinical  evidence  certainly  war- 
rants the  thorough  application  of  the  cautery  when  indicated, 
with  far  less  likelihood  of  adhesions  ensuing  than  if  certain 
other  procedures  applicable  to  the  same  conditions  are  sub- 
stituted. 

Air. — Exposure  of  the  viscera  to  the  air  is  recognized, 
of  course,  as  one  of  the  cardinal  factors  in  the  production  of 
surgical  shock.  It  may  not  be  so  generally  known,  however, 
that  very  elaborate  and  interesting  experiments  have  been  car- 
ried out  to  ascertain  the  exact  effect  of  air  on  the  peritoneal 
endothelium  and  its  relation  to  adhesion  formation.  Refer- 
ence has  already  been  made  to  Wcgner's  unique  experiment 
of   blowing  air  into  the  peritoneal   cavities  of    rabbits  over 
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varying  periods  ul  time,  iliereby  producing  decided  changes 
in  the  surface  endothehuni.  even  to  complete  substitution  by 
scar  tissue,  but  observing  no  signs  of  adhesions  develop. 
Walthard's*''  experiments  have  been  much  quoted  in  this  con- 
nection, because  of  the  great  care  and  thoroughness  witli 
which  they  were  conducted.  No  one  can  read  this  communi- 
cation witiiout  being  impressed  by  these  facts,  as  well  as  by 
the  significance  of  his  conclusions.  In  his  first  series  of  ex- 
periments he  performed  supravaginal  hysterectomy  on  a 
number  of  rabbits,  carefully  avoiding  mechanical  injury  to 
the  peritoneum  of  the  uterovesical  pouch  by  not  touching  it 
at  all;  he  freely  exposed  it  to  the  air,  however,  and  at  the 
autopsies,  some  days  later,  he  found  adhesions  in  every  case 
between  the  surfaces  of  the  uterovesical  peritoneum.  In  tlie 
next  series  he  brought  the  uterus  out  through  a  laparotoni}' 
wound,  and  very  carefully  protected  it,  as  well  as  the  sur- 
roimding  parts,  with  gauze  pads  moistened  with  hot  salt 
solution;  he  kept  the  moisture,  temperature,  and  protection  as 
nearly  constant  as  possible.  At  the  end  of  the  experiment 
the  uterus  was  returned  to  the  [peritoneal  cavity  and  the  wound 
closed.  Later  post-mortem  examinations  showed  no  adhe- 
sions and  no  exudate  in  any  case.  Next  he  tested  in  cats  the 
effect  of  air  contact  on  isolated  areas,  by  exposing  a  loop  of 
bowel,  part  of  the  omentum,  or  the  posterior  part  of  the  blad- 
der j>eritoneum  to  the  air  for  twenty  minutes.  Twelve 
days  later  at  autopsy  every  case  showed  adhesions  between 
the  bladder  peritoneum,  omentum,  and  incision.  The  intes- 
tine, however,  did  not  adhere  in  any  of  these  animals.  In 
an  equal  number  of  control  animals,  protected  witli  moist  hot 
gauze,  no  adhesions  occurred.  In  a  very  ingenious  way  he 
then  exposed  the  peritoneum  to  air  filtered  free  of  dust  and 
infection,  and  found  that  adhesions  resulted  under  absolutely 
aseptic  conditions.  He  then  tested  the  effect  of  steam  at 
38°  C.  on  the  peritoneum  and  found  that  it  produced  no  adhe- 
sions. Next  he  tested  the  chemical  action  of  component  parts 
of  the  air  (O — C02 — N)  and  found  that  none  of  them  pro- 
duced adhesions,  if  moisture  was  present.     Dry  air  at  38°  C. 
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produced  both  adhesions  and  macroscopical  changes  in  the  peri- 
toneum. He  concluded  from  these  results  that  the  damag- 
ing influence  of  air  on  the  peritoneum  is  not  dependent  upon 
the  presence  of  dust  and  infection,  but  when  freed  from 
these  and  in  a  state  of  dryness,  its  prolonged  contact  with 
the  normal  serosa  produces  a  necrosis  of  its  endothelium  by 
cooling,  with  resulting  contraction  of  the  blood-vessels  and 
consequent  diminished  nutrition,  leading  finally  to  adhesion 
formation.  He  believes,  further,  that  long  exposure  to  air 
lowers  the  resistance  of  the  peritoneum,  so  that  the  number 
of  bacteria  necessary  to  produce  fatal  peritonitis  is  greatly 
reduced.  His  experimental  deductions  are  borne  out  clini- 
cally in  146  laparotomies  on  human  beings  for  various  causes, 
in  that  not  only  no  adhesions  clinically  discoverable  occurred, 
but  also  much  less  post-operative  flatulence  was  seen.  The 
year  following  Walthard's  publication  Schiffer^^  reported 
from  Sanger's  clinic  a  marked  falling  off  of  ileus  cases  fol- 
lowing the  introduction  of  moist  asepsis.  In  132  laparotomies 
with  dry  asepsis,  there  were  10  deaths,  5  of  which  were  due 
to  intestinal  obstruction.  In  76  cases  with  moist  asepsis 
there  were  2  deaths — both  cases  of  ruptured  ectopic  preg- 
nancy— and  no  ileus.  He  further  noted  much  less  post- 
operative discomfort,  vomiting,  and  thirst.  A  few  years 
later  Uhlmann's  "* '  paper  appeared  based  upon  a  ver>' 
careful  study  of  the  material  of  Zweifel's  clinic,  and  contra- 
dicting every  essential  point  claimed  by  Walthard  and  Schiffer. 
Thus  flatus  was  passed  on  the  second  day  by  both  the  dr\'  and 
wet  aseptic  cases.  Likewise  the  bowels  moved  on  the  third 
day  alike  in  both  classes  of  cases.  Only  one  fatality  from  ileus 
occurred  in  481  laparotomy  cases  with  dry  asepsis,  although 
i^  (33  per  cent.)  of  these  did  have  intestinal  disturbance; 
while  in  80  cases  with  moist  asepsis,  4(5  per  cent. )  had  severe 
intestinal  disturbance.  Operative  peritonitis  with  death  oc- 
curred in  0.6  per  cent,  of  the  cases  during  the  period  of  dry 
asepsis  and  1.25  per  cent,  during  that  of  moist  asei)sis. 
Flatus  passed  and  the  bowels  niovod  within  the  same 
period   of  time   botli    in    those   cases    which    were   evcntratcil 
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at  operation,  and  those  in  which  the  intestines  were  left  in  sxiu 
— a  fact  which  the  autlior  thinks  casts  doubt  on  Walthard's 
idea  of  deleterious  effect  of  the  air  dr}-ing  the  peritoneum. 
In  23  cases  relaparotoniized — some  of  whose  first  operations 
had  been  done  with  antiseptic,  some  with  dry  aseptic,  and 
some  with  moist  aseptic  technic — post-operative  adhesions 
were  found,  but  were  always  to  be  accounted  for  by  trauma, 
and  nowhere  were  adhesions  found  between  two  serous  sur- 
faces entirely  uninjured  at  the  first  operation.  Adhesions 
between  loops  of  bowel  were  not  more  frequently  encountered 
in  the  cases  that  had  been  eventrated  than  in  the  others  of 
the  relaparotoniized  series;  a  fact  which  the  author  thinks 
disposes  of  Walthard's  idea  of  air  damage.  Furthermore, 
no  connective-tissue  thickening  of  the  serosa  was  found  in 
places  where  the  surfaces  were  damaged  at  the  first  operation, 
but  did  not  lie  in  contact  long  enough  to  adhere,  and  Uhlmann 
thinks  that  this  does  not  occur  when  only  the  endothelium  is 
injured.  Although  adhesions  were  found  in  all  of  the  28 
cases  relaparotoniized,  only  6  of  these  had  shown  intestinal 
disturbances — a  fact  which  the  author  thinks  shows  how  in- 
accurate the  test  of  intestinal  obstruction  is  as  an  index  of 
the  frequency  of  adhesions  following  any  special  oi>erative 
procedure.  He  finds  support  of  his  criticism  of  Walthard's 
ideas  in  Fritch's^*  report  of  52  laparotomies  conducted  with 
moist  warm  aseptic  technic,  furnishing  two  cases  of  ileus  with 
one  fatality,  and  concludes  tliat  the  claims  of  Walthard  and 
Schiffer  are  not  proven,  and  should  be  tested  further  before 
the  older  methods  are  abandoned. 

Now,  in  drawing  conclusions  from  these  reports  as  to  the 
relative  value  of  moist  and  dry  asepsis,  it  must  not  be  for- 
gotten that  nothing  brought  out  in  this  clinical  study  of  Uhl- 
mann's  invalidates  in  tlie  least  the  experimental  results  of 
Walthard.  It  is  of  fundamental  importance,  too,  to  remember 
that  the  formation  of  post-operative  adhesions  does  not  de- 
pend solely  upon  the  principles  of  technic  involved  respectively 
in  moist  and  dry  asepsis.  Before  a  just  comparison  can  be 
made  clinically  of  results  obtained  by  liie  two  methods,  there- 
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fore,  it  becomes  necessary  to  exclude  absolutely  all  other 
factors  involved  in  the  production  of  adhesions.  It  is  mani- 
festly illogical  to  throw  together  two  heterogeneous  groups  of 
cases  that  have  been  laparotomized  for  a  variety  of  condi- 
tions, and  to  ascribe  the  resulting  difference  in  adhesion  in- 
cidence solely  to  the  factors  involved  in  dry  and  moist  asepsis. 
Such  studies  as  those  of  Schiffer,  Fritch,  and  Uhlmann,  there- 
fore, while  furnishing  most  interesting  and  instructive  data, 
are  of  very  little  value  in  determining  the  point  at  issue ;  and 
it  seems  to  me  that  Walthard's  experimental  results  render 
it  imperative  that  surgeons  should  employ  moist  asepsis  as 
far  as  practicable  in  the  abdomen,  at  least  until  they  are  more 
successfully  assailed  than  by  the  criticisms  thus  far  brought 
forward.  Thus,  aside  from  shock,  we  have  an  additional 
very  important  reason  for  carefully  protecting  all  parts  of 
the  peritoneum  from  undue  exposure  during  the  course  of 
abdominal  operations,  namely  the  prevention  of  adhesions. 

Infection. — No  one  doubts,  of  course,  that  infection  pro- 
duces adhesions.  But  there  seems  to  be  much  difference  of 
opinion  as  to  the  formation  of  adhesions  without  infection. 
Martin*^,  as  far  back  as  1888,  made  an  exhaustive  study  of 
a  series  of  cases  requiring  relaparotomy,  and  called  attention 
to  the  increased  difficulties  of  the  second  operation  on  account 
of  intestinal  adhesions  to  the  anterior  abdominal  wall  so  com- 
monly encountered.  A  number  of  observers — v.  Velits,^° 
Koblanck,^^  Huth,"  Pernhorst,"  Steffens,^*  and  others- 
have  since  called  attention  to  the  gradual  falling  off  in  the 
number  of  adhesion  cases  seen  in  the  clinics  corresponding 
with  the  improvement  in  surgical  technic.  Some  have  inter- 
preted the  remaining  incidence,  however,  as  conclusive  evi- 
dence that  our  methods  are  still  imperfect  as  regards  asepsis. 
Steffens's  excellent  contribution,  based  on  a  very  thorough 
study  of  45  patients  relaparotomized,  is  worthy  of  more  than 
passing  notice.  He  found  that  more  or  less  general  adhesions 
were  encountered  at  the  second  laparotomy  in  every  case  that 
had  exhibited  an  elevation  of  temperature  following  the  first 
f)j)eration.      Pernhorst  also  noticed  this  fact,  ;md  thinks  that 
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post-operative  elevation  of  temperature  is  an  indication  of 
adhesion  formation.  Fritsch"**  showed  from  a  study  of  re- 
laparotomized  patients  that  adhesions  occur  in  spite  of  the 
most  careful  technic.  Reichel"''^  concluded  from  an  elaborate 
experimental,  clinical,  and  Ixicteriological  study  of  ileus  that 
infection  is  the  chief  cause  of  this  condition,  and  that  it  may 
produce  very  few  clinical  symptoms,  and  little  or  no  change  in 
the  peritoneal  surface.  He  thinks  that  the  infection  may  be 
limited  to  one  loop  of  bowel,  and  that  the  resulting  interference 
with  peristalsis  is  the  chief  cause  of  adhesions.  Kelterborn's 
experiments  led  him  to  believe  that  peritoneal  adhesions  are 
due  to  infection  always.  V.  Braun-Fernwald''®  and  also  Jes- 
set  "  later  came  to  the  same  conclusion.  The  year  following 
Kelterborn's  report,  Thompson'^*  published  the  results  of  a 
large  number  of  experiments  on  cats,  dogs,  and  rabbits,  carried 
out  w'ith  the  most  elaborate  precautions  against  all  possible 
sources  of  infection,  even  going  so  far  as  to  sterilize  the  air 
of  the  operating  room.  He  found  that  omental  and  intestinal 
adhesions  follow  perfectly  aseptic  laparotomies,  even  when  the 
abdominal  wound  is  shown  to  be  sterile.  Fromme  believed, 
from  his  very  creditable  experimental  work,  tliat  peritoneal 
adhesions  are  due  chiefly  to  infection,  but  that  they  can  occur 
without  it.  The  w^ork  of  the  several  investigators  referred 
to  in  the  last  section  is  in  full  accord  with  this  idea.  It  is  evi- 
dent, therefore,  that  the  alignment  can  be  sharply  drawn  be- 
tween the  adherents  of  two  views :  ( i )  those  who  hold  that 
infection  is  the  sole  cause  of  peritoneal  adhesions;  and  (2) 
those  who  believe  infection  to  be  a  frequent  cause,  but  con- 
tend that  adhesions  will  also  result  from  a  variety  of  other 
causes  acting  independently  or  collectively.  To  my  mind  the 
evidence  given  above  establishes  beyond  doubt  the  correctness 
of  the  latter  view. 

Mechanical,  Chemical  aud  Other  Agents. — During  the 
period  of  transition  from  antiseptic  to  aseptic  surgical  technic, 
considerable  discussion  is  to  be  found  in  the  literature  regard- 
ing the  relationship  of  the  former  to  adhesion  formation  in 
the  peritoneal  cavity.     V.  Dembowski  ''•"  claimed  to  have  in- 
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jected  strongly  irritating  substances,  e.g.,  turpentine,  into 
the  abdomen  without  producing  adhesions.  He  was  also  un- 
able to  produce  them  by  such  violent  mechanical  irritation  as 
rubbing  the  peritoneal  surface  with  a  stiff  tooth-brush;  and 
even  after  deliberately  excising  islands  of  peritoneum  together 
with  the  underlying  fascia,  he  caused  no  adhesions.  The 
omentimi  was  adherent  to  the  abdominal  scar,  however,  in  all 
of  his  animals ;  and  he  found,  further,  that  gauze  or  other 
foreign  bodies,  introduced  into  the  peritoneal  cavity,  always 
produced  adhesions.  Delbet,  Grandmaison  and  Bresset,^^  on 
the  other  hand,  published  in  1891  the  results  of  experiments 
which  demonstrate  very  clearly  the  harmfulness  to  the  peri- 
toneum of  such  antiseptic  solutions  as  carbolic  and  salicylic 
acids,  bichloride  and  biniodide  of  mercury,  and  that  they 
predispose  to  adhesion  formation  through  their  irritative  ac- 
tion. Iodoform  and  salol,  they  found,  have  very  little  irri- 
tating effect.  Klotz  ^^  reported  a  decided  falling  oflf  in  the 
number  of  ix)st-operative  ileus  cases  following  the  substitu- 
tion of  aseptic  for  antiseptic  technic.  Thompson  ^^  found  that 
sterile  foreign  bodies,  such  as  gauze,  cause  adhesions  in  the 
peritoneal  cavity,  if  large  enough  to  cause  irritation.  Tinker^^ 
recognizes  gauze  drains  and  packs  as  common  offenders  in 
producing  adhesions.  Pankow,*'^  in  testing  the  relationship 
of  denuded  peritoneal  surfaces  to  adhesion  formation,  was 
able  to  produce  adhesions  in  only  one-half  of  his  cases  In 
stripping  the  parietal  peritoneum  sufficiently  deep  to  cause 
multiple  punctiform  hemorrhages.  Franz  found  no  adhe- 
sions following  aseptic  peritoneal  defects.  Sanger  ®^  con- 
cluded, from  operations  in  which  portions  of  the  parietal  peri- 
toneum were  resected,  that  one  wound  surface  is  sufficient  to 
produce  adhesions,  which  inevitably  follow,  and  that  it  is  not 
necessary  for  two  such  areas  to  lie  together  for  their  forma- 
tion. Klotz**  states  that  post-operative  ileus  develops  if  an 
epithelial-free  bowel  surface,  either  through  direct  or  indirtvt 
misplacement,  lies  in  contact  with  a  wound  surface;  and  that 
the  formation  of  a<lhesions  is  favored  by  the  presence  of  blood. 
Rissmann  "■*  concluded    from  experiments  on  cats,  dogs,  aiul 
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rabbits  that  many  adhesions  occur  accidentally  in  experimental 
work  which  are  not  intended ;  he  differentiates  seroserous 
adhesions,  which  form  without  sepsis,  chemical  or  mechanical 
irritation,  from  the  dense  union  caused  by  local  infection, 
possibly  through  chemical  or  mechanical  irritation,  and  surely 
through  apposition  of  the  bared  subperitoneal  connective- 
tissue  layer  with  the  normal  peritoneum.  He  considers  that 
the  first  type  are  easily  loosened,  but  that  the  latter  remain 
much  lono-er.  their  exact  duration  not  being  known.  Neuhof 
and  Wiener  *'^  found  that  under  aseptic  conditions  the  intact 
omentum  always  adheres  to  foreign  bodies  and  to  raw  sur- 
faces within  its  reach,  whether  parietal  or  visceral ;  tliat  it 
always  adheres  by  its  free  edge:  that  when  resected  it  always 
adheres  by  the  remaining  intact  edge:  that  a  raw  omental 
margin  may  adhere  a  certain  length  of  time — possibly  a 
week — after  resection  of  the  edge,  and  that  such  adhesions 
occur  independently  of  peritoneal  denudations  or  of  foreign 
bodies:  and  that  when  infection  is  present  not  only  the  edge 
but  the  surface  of  the  omentum  becomes  broadly  attached  by  a 
thick  exudate,  even  when  the  edge  has  been  excised.  Rubin's  '® 
exhaustive  study  of  the  function  of  the  great  omentum,  already 
referred  to,  brought  out  some  interesting  factors  involved  in 
adhesion  formation  usually  not  mentioned  in  this  connec- 
tion. Thus  he  reminds  us  that  the  omentum  possesses  no 
spontaneous  motility,  and  that  its  displacements  are  to  be 
explained  by:  (a)  intestinal  peristalsis;  (b)  intra-abdominal 
tension;  (c)  static  condition  of  the  stomach,  colon,  and  small 
bowel;  and  (d)  its  anatomical  relationship  to  the  gall-bladder 
and  spleen.  Further,  that  it  possesses  no  demonstrable  chemo 
taxis;  the  phenomena  usually  attributed  to  this  property  being 
in  reality  due  to  the  presence  of  intraperitoneal  fluid,  gas  in 
the  large  bowel,  or  the  suction  action  of  the  diaphragm.  And 
that  its  value  in  inflammatory  conditions  depends  upon  its 
power  to  form  adhesions  which  isolate  and  render  innocuous 
toxic  products  through  absorption  and  elimination,  or  destroy 
them  through  the  agency  of  its  phagocytic  elements.  Ward  ®" 
in  his  unusually  clear  and  .scholarly  review  summarizes  his 
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views  with  reference  to  the  etiology  of  peritoneal  adhesions 
as  follows:  ''We  may  lay  down  the  statement  that  the  forma- 
tion of  peritoneal  adhesions  after  operation  is  directly  propor- 
tional to  the  amount  of  sepsis,  traumatism,  dry  air  contact, 
loss  of  heat,  and  raw  surface  there  is  present."  It  is  evident, 
therefore,  that  abundant  experimental  proof  is  available  to 
support  the  generally  accepted  view  that  raw  surfaces  and 
other  less  severe  injuries  resulting  from  direct  mechanical  in- 
sult to  the  peritoneum  furnish  one  of  the  commonest,  if  not 
the  most  frequent,  causes  of  adhesions.  In  this  connection, 
moreover,  too  much  emphasis  cannot  be  given  to  the  import- 
ance of  exercising  the  utmost  care  and  gentleness  in  all  intra- 
peritoneal manipulations.  Rough  handling  of  the  viscera; 
unintelligent,  and  I  might  say  sometimes  almost  brutal,  use 
of  retractors  and  other  instruments ;  mauling  the  bowel  surface 
by  the  introduction  of  innumerable  gauze  pads,  which,  to  be 
sure,  add  materially  to  the  comfort  of  the  operator,  but  more 
to  the  distress  of  the  patient;  the  application  of  dry  gauzes 
to  the  peritoneal  surfaces,  which  generally  adhere  and  when 
removed  often  bring  away  with  them  the  surface  endothelium ; 
unnecessary  sponging,  as  a  sort  of  surgical  tic  or  habit-spasm; 
careless  application  of  haemostats,  with  painful  indifference  to 
the  mass  of  crushed  tissue  left  to  necrose  in  the  grip  of  the 
ligature — all  of  these  constitute  transgressions  of  which  few 
of  us  can  claim  innocence.  But  they  also  constitute  a  prolific 
source  of  adhesions,  and  should,  therefore,  be  constantly  borne 
in  mind,  in  order  to  impress  upon  ourselves  the  value  and  im- 
portance of  diligently  cultivating  a  healthy  aversion  to  unnec- 
essary trauma,  and  a  profound  respect  for  the  tissues. 

In  the  beginning  of  this  paper  I  ventured  to  predict  that 
peritoneal  adhesions  will  of  necessity  always  remain  an  inev- 
itable part  of  abdominal  surgery.  I  wish  here  to  call  atten- 
tion to  the  fact  that  the  soundness  of  the  reasoning  adduced  in 
support  of  this  proposition  has  been  clearly  established  through 
the  cunuilative  evidence  that  has  steadily  accrued  in  support 
of  it  throughout  the  detailed  discussion  of  this  whole  sul>- 
ject.    I  stated,  further,  that  it  will  be  found  in  the  last  analysis 
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that  in  ihc  intelligent  management  of  peritoneal  adhesions,  the 
abdominal  surgeon  has  recourse  to  three  classes  of  proce- 
dures, namely,  (i)  measures  which  prevent  adhesions;  (2) 
measures  which  restrict  their  formation  to  the  harmless 
variety;  and  (3)  measures  which  aid  in  their  absorption. 
Xow  it  will  become  apparent  from  the  following  considera- 
tion of  the  prevention  and  treatment  of  adhesions  to  which  of 
these  classes  each  procedure  thus  far  suggested  belongs. 

In  the  first  place,  certain  prophylactic  measures  at  once 
suggest  themselves  as  being  clearly  indicated  from  what  has 
already  been  said.  Briefly  stated,  these  are:  rigid  asepsis; 
avoidance  of  mechanical,  chemical,  or  thermic  trauma;  careful 
covering  over  of  all  denuded  surfaces ;  use  of  moist  hot  gauze ; 
avoiding  exposure  of  the  peritoneum  to  air.  Thus  far  prac- 
tically everyone  is  agreed.  But  the  common  experience  that 
troublesome  and  dangerous  adhesions  still  quite  frequently 
occur,  in  spite  of  the  strictest  possible  observance  of  these 
measures,  has  led  investigators  to  undertake  the  most  varied 
and  elaborate  researches  with  the  hope  of  discovering  some 
prophylactic  or  remedial  agent  that  would  prove  efficacious 
in  all  cases.  As  I  have  already  pointed  out,  this  is  a  vain 
hope,  and  such  efforts  are  fundamentally  wrong.  Neverthe- 
less, this  work  has  resulted  in  the  production  of  many  ingen- 
ious and  valuable  procedures,  all  of  which  have  at  one  time 
or  another  been  enthusiastically  advocated,  and  have  received 
varying  degrees  of  support  from  the  profession  generally. 
The  reports  of  these  heterogeneous  devices  can  be  conve- 
niently grouped  and  discussed  as  follows : 

Non-absorbable  Protective  Membranes. — From  time  to 
time  investigators  have  attempted  to  prevent  adhesions  to 
raw  surfaces  by  covering  them  over  with  films  of  some  for- 
eign substance  that  would  serve  as  a  protective  membrane 
and  that  could  be  kept  in  position  until  the  endothelium  had 
regenerated.  Thus  Stern,""  in  1889,  exjjerimented  with  collo- 
dion for  this  purpose;  he  warmly  recommended  it  for  cov- 
ering pedicle  stumps,  but  otherwise  was  unsuccessful  with  it. 
Wright*"'"  used  a  gelatin-formalin  coagulum ;  his  technic  was 


STUDIES  ON  PERITONEAL  ADHESIONS.  -j-jf^ 

to  cover  oozing  surfaces  with  a  15  per  cent.-20  per  cent,  solu- 
tion of  gelatin,  to  which  i  per  cent.-2  per  cent,  formalin  was 
added;  this  caused  the  gelatin  to  form  a  coagulum  in  a  short 
time,  and  to  become  fixed  to  the  raw  surface.  Its  use  has  not 
met  with  general  favor,  however.  Morris  ^*  claimed  from  his 
experiments  on  rabbits  that  he  found  aristol  to  be  insoluble 
in  serous  fluids,  and  that  when  dusted  over  raw  surfaces  it 
quickly  forms  a  protective  covering,  with  the  aid  of  the  coag- 
ulated lymph,  which  cannot  be  brushed  off.  He  strongly  advo- 
cated this  lymph-aristol  coagulum  as  a  valuable  anti-adhesion 
measure.  Ellis  *'"'  tested  this  idea  on  dogs  with  a  number  of 
different  substances,  including  silver- foil;  formalin-gelatin 
mixture;  solutions  of  gutta-percha  in  (a)  chloroform,  (&) 
carbon  bisulphide,  (c)  xylol;  and  thin  sheets  of  collodion, 
sterilized  and  hardened  in  bichloride  of  mercury.  He  re- 
ported failures  with  all  of  these  substances,  except  the  last, 
and  regarded  it  as  impracticable  for  use  in  the  abdomen,  be- 
cause it  cannot  be  held  in  position.  It  is  very  evident  from 
the  reports  that  none  of  these  substances  can  be  relied  upon 
to  furnish  more  than  a  small  percentage  of  successful  results, 
and,  on  this  account,  cannot  be  recommended  for  general  use. 
Manual  and  Postural  Arrangement  of  the  Viscera. — This 
is  accomplished  partly  through  proper  disposal  of  the  viscera 
with  reference  to  normal  anatomical  relationship,  at  the  end 
of  the  operation,  and  partly  through  post-operalive  posture 
in  the  ward,  witii  the  double  idea  of  avoiding  permanent  kinks 
at  those  parts  of  the  gastro-intcstinal  tract  which  are  known 
to  cause  trouble,  and  for  the  further  purpose  of  preventing 
contact  with  raw  surfaces  by  gravitating  the  abdominal  con- 
tents away  from  them.  Tinker/'^  in  a  paper  replete  witii 
j)ractical  .suggestions,  in  addition  to  the  commonly  accepted 
procedures,  emphasizes  the  thorough  ante-opcrativo  evacua- 
tion of  tlie  bowels;  post-operative  posture  to  gra\itatc  tlio 
abdominal  contents  away  from  raw  surfaces  for  four  or  live 
days;  avoidance  of  flatulence  by  stimulating  peristalsis  with 
strychnine  and  eserine;  restricted  and  easily  digestetl  fcxnl ; 
intestinal    antise[)(ics;    (he    iniporlaiicf    of    withlioliling    inor 
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phine;  the  employment  of  stupes  and  cnemata;  and  getting 
patients  out  of  bed  early.  Clark  '"  reminds  us,  in  a  very 
forceful  contribution,  that  certain  anatomical  considerations 
are  of  fundamental  importance  in  connection  with  the  problem 
of  peritoneal  adhesions.  Thus  he  condemns  the  use  of  the 
omentum  for  the  prevention  of  adhesions  when  it  will  thereby 
fix  or  drag  down  the  stomach  or  transverse  colon ;  because  it 
causes  gastric  disturbance  in  the  former  event,  and  obstinate 
constipation  in  the  latter.  He  further  points  out  those  mov- 
able parts  of  the  gastro-intestinal  canal  that  commonly  pro- 
duce untoward  symptoms,  if  permanently  kinked — especially 
the  pylorus,  duodenum,  upper  jejunum,  pelvic  loop  of  the 
ileum,  caecum,  transverse  colon,  and  sigmoid;  and  enjoins 
care  in  replacing  the  viscera  in  their  proper  relationship,  espe- 
cially where  ptosis  exists.  Finally,  he  recommends  the  routine 
use  of  large  enemata  of  hot  salt  solution  at  the  end  of  abdom- 
inal operations,  in  order  to  fill  the  colon ;  which  not  only 
adjusts  the  latter  properly,  but  further  serves  as  an  internal 
hot  water  bag  applied  directly  to  the  sympathetic  nervous 
system  and  great  vessels,  thus  preventing  shock,  tympanites 
and  adhesions,  as  well  as  stimulating  the  kidneys. 

It  seems  to  me  that  this  idea  of  manual  and  postural  ar- 
rangement of  the  viscera  according  to  nonnal  anatomical 
relationship  is  worthy  of  especial  emphasis.  Not  only  should 
it  be  employed  as  a  routine  measure,  but  it  applies  with  par- 
ticular fitness  to  that  large  group  of  cases  in  which  we  have  no 
hope  of  successfully  and  completely  preventing  adhesions,  and 
where,  therefore,  our  choicest  alternative  is  to  restrict  them  to 
tlie  harmless  variety.  Every  surgeon  is  longing  for  some 
discovery  that  will  dispel  the  dread  and  reluctance  with  which 
he  approaches  those  miserable  unfortunates,  seen  in  every 
clinic,  whose  abdominal  walls  look  like  a  patch-quilt  from 
the  scars  of  numerous  laparotomies,  who  possess  no  vestige 
of  endothelium  on  their  parietal  peritoneum,  and  whose  vis- 
cera seem  hopelessly  entangled  in  an  interminable  meshwork 
of  adhesions.  We  reluctantly  add  another  scar;  we  painfully 
and   aimlessly   dissect   in   various   directions   from   whatever 
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Starting  point  our  incision  affords;  and  this  we  continue  until 
the  patient's  collapse  forces  us  to  desist,  when  we  gloomily 
close  the  abdomen,  conscious  of  two  things :  namely,  that  we 
have  not  helped  the  patient,  and  that  the  same  performance 
will,  ere  long,  have  to  be  repeated  either  by  ourselves  or  some 
unfortunate  colleague.  Now  would  it  not  be  wiser  to  study 
the  situation  a  little  more  closely  beforehand,  especially  from 
the  anatomical  stand-point  to  which  Clark  has  drawn  atten- 
tion, and  to  determine  clinically,  if  possible,  which  zone  of 
adhesions  is  responsible  for  the  chief  trouble ;  then  to  assemble 
our  most  trustworthy  methods,  and  to  concentrate  our  opera- 
tive attack  upon  an  intelligent  effort  to  restore  normal  ana- 
tomical relationship,  and  to  restrict  such  adhesions  as  must  of 
necessity  follow  to  areas  where  they  will  either  aid  in  the 
accomplishment  of  this  purpose  or  else  can  do  no  harm  ? 

Peristalsis. — Considerable  work  has  been  done  on  the 
early  post-operative  administration  of  various  cathartics,  with 
the  idea  of  stimulating  strong  peristalsis,  and  thus  liberating 
early  adhesions  as  well  as  preventing  their  recurrence  through 
constant  motility  of  the  bowel.  Klotz  ^^  reports  successful 
results  in  treating  acute  post-operative  obstruction  by  gastric 
lavage  with  four  to  six  quarts  of  warm  salt  solution,  followed 
by  the  introduction  of  one  and  one-half  to  two  ounces  of 
castor  oil  through  the  stomach  tube.  He  considers  it  useful 
only  in  obstruction  from  fresh  adhesions.  Cumston  "^^  rec- 
ommends, in  a  clinical  lecture  on  adhesions,  the  hypodermic 
administration  of  physostygmin  for  several  days  following 
laparotomy,  with  the  idea  of  constantly  changing  the  perito- 
neal surfaces  in  contact  through  peristalsis.  Byford  '^-  and 
Paton  ''^  also  recommend  early  catharsis  with  the  same  idea 
in  view.  Vogel  ^^  obtained  a  fair  measure  of  success  ex- 
perimentally with  physostygmin  as  an  anti-adhesion  measure. 
V.  Hippel  ''*  considers  this  drug  a  valuable  post-operative 
agent  in  preventing  adhesions  and  ileus  and  recommends  it 
highly.  Busch  and  Bihergeil,^'*  on  the  contrary,  found  experi- 
mentally that  this  drug  is  not  efficacious  in  preventing  adhe- 
sions.    Uyeno '"'  saw  no  effect   on  adhesions  experimentally 
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produced  in  rabbits  by  irritants  (iodine,  and  dilute  acid,  and 
alcohol)  from  the  use  of  phyostyg-min.  But  systematic  mas- 
sage effected  degeneration  and  absorption  of  them  in  most 
cases,  leaving  the  intestinal  coils  free  from  each  other.  Con- 
flicting opinions  appear  to  be  held,  therefore,  with  reference 
lo  the  value  of  early  stimulation  of  peristalsis  as  a  prophy- 
lactic measure  against  adhesions.  It  seems  to  me  that  it  can 
scarcely  be  recommended  as  a  routine  procedure,  but  that  in 
properly  selected  cases,  dependent  upon  a  number  of  obvious 
considerations,  it  is  of  distinct  value. 

Specific  Drugs. — Already  some  observers  have  attempted 
to  deal  with  peritoneal  adhesions  through  the  specific  action 
of  certain  drugs  in  the  body.  Eastman  '"^  recommends  the  ad- 
ministration of  iodides,  in  the  form  of  the  syrup  of  hydriodic 
acid,  claiming  that  it  inhibits  the  proliferation  of  connective 
tissue  and  aids  in  the  absorption  of  adhesions.  Thiosinamine. 
and  its  combination  witli  salicylate  of  sodium,  known  as  fibro- 
lysin,  have  been  accredited  with  possessing  a  softening  influ- 
ence upon  cicatrices,  and  other  abnormal  growths  of  connec- 
tive tissue.  Offergeld,^®  with  a  full  review  of  the  literature, 
reports  only  failures  in  the  treatment  of  peritoneal  adhesions 
with  this  drug,  after  giving  it  a  thorough  trial,  with  close 
observations,  in  55  cases.  Busch  and  Bibergeil  ^'^  tried  the 
introduction  of  fibrolysin  di.ssolved  in  salt  solution  directly  into 
the  peritoneal  cavity,  but  found  that  it  was  absorbed  too  rapidly 
to  be  of  any  noticeable  value.  Michael.""  on  the  other  hand, 
reports  most  favorable  results  in  the  treatment  of  two  cases 
of  perigastric  adhesions  with  it.  Sidorenko  ^"^  has  just  re- 
|)orted  the  results  of  a  clinical,  experimental,  and  histological 
study  of  fibrolysin  on  cicatricial  tissue.  From  a  critical  study 
of  the  results  of  other  workers,  and  from  his  own  results,  he 
concludes  that  it  does  not  exert  any  therapeutic  effect  upon 
cicatricial  tissue.  Hertzler -'  tried  to  diminish  the  coagula- 
bility of  the  blood,  with  the  idea  of  preventing  agglutination 
through  the  transformation  of  the  exuded  serum  into  fibrin — 
the  first  essential  stage  in  adhesion  formation.  He  used  (a) 
[)hosplinrn';  1)\-  month,  hecnusc  it  dcslrox';  fibrinogen  and  thus 
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prevents  coagulation;  and  (b)  peptone  hypodermically,  be- 
cause it  neutralizes  the  fibrin  ferment  in  the  blood.  He  claims 
absolute  success  with  phosphorus.  Marvel  ®^  recommended  in- 
troducing adrenalin  into  the  peritoneal  cavity  in  warm  salt 
solution  to  prevent  adhesions,  claiming  that  it  dissolves  the 
peritoneal  exudate  and  thus  aids  in  its  absorption ;  and  fur- 
ther, that  it  prevents  subsequent  exudation  by  stimulating 
vasoconstriction  and  thus  shutting  off  leakage.  It  appears, 
therefore,  that  an  encouraging  measure  of  success  has  attended 
these  pioneer  efforts  to  appl}'  specific  chemotherapy  to  the 
problem  of  peritoneal  adhesions,  and  it  seems  to  me  that  fur- 
ther development  along  this  line  is  to  be  confidently  expected, 
inasmuch  as  the  possibilities  of  this  important  field  of  research 
are  just  beginning  to  be  recognized  and  to  attract  wide-spread 
attention. 

Normal  Salt  Solution. — Large  quantities  of  physiological 
salt  solution  poured  into  the  abdomen  at  the  end  of  the  opera- 
tion in  order  to  float  the  loops  of  bowel  into  their  nonnal  rela- 
tionship and  to  keep  denuded  surfaces  separated  was  at  one  time 
extensively  used.  ]\Iiiller,^-  in  1886,  was  the  first  to  recom- 
mend this  measure,  although  Malcolm  ^^  independently  advo- 
cated the  same  thing  in  1890.  Stern  ^^  concluded  from  his 
experiments  that  the  formation  of  adhesions  was  not  hindered 
by  this  procedure.  Morris  ^*  came  to  the  same  conclusion,  and 
explained  the  failure  as  being  due  to  rapid  absorption  of  the 
fluid.  This  view  has  since  been  abundantly  corroborated,  and 
there  is  no  evidence  to  show  that  new  growth  of  endothelium 
over  raw  surfaces  occurs  to  any  considerable  extent  before  the 
fluid  is  absorbed  and  they  are  again  in  contact.  Cumston  *^ 
actively  opposes  its  use  not  only  for  this  reason,  but  also  Ik*- 
cause  he  thinks  this  rapid  repletion  of  the  circulation  is  dan- 
gerous; that  it  causes  the  intestines  to  float  in  contact  with 
raw  surfaces ;  and  that  it  pushes  the  diaphragm  up.  causing 
dyspncea  and  pneumonia. 

Cases. — Rainhridge  **"  has  recently  advocated  distending 
the  alKJonu'ii  with  oxygen  gas  just  i)rior  to  complete  closure  of 
the   peritnnciun.   as  a    useful    resuscitating   and   aiiti-adhosiiMi 
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measure.  Cleveland  ®"  suggests  the  employment  of  oxygen  to 
inflate  the  intestines  in  order  to  prevent  and  relieve  acute  post- 
operative obstruction,  with  distention,  vomiting,  rapid  pulse, 
and  respiration.  Quite  recently  also  Gellhom  *^  has  recom- 
mended with  considerable  enthusiasm  the  periodic  induction  of 
intra-abdominal  hypera^mia  by  means  of  the  local  application 
of  the  hot-air  bath  to  the  lower  trunk.  Strumpel  ^^  reported 
last  year  quite  a  large  series  of  major  abdominal  operations 
and  hernias  in  which  this  measure  was  employed.  It  was  ap- 
plied for  one  and  one-half  hours,  at  three-hour  intervals, 
during  the  first  forty-eight  hours,  if  necessary.  He  warmly 
recommends  it  as  a  part  of  the  routine  post-operative  therapy, 
claiming  that  it  stimulates  early  peristalsis,  with  the  passage 
of  flatus  and  faeces ;  that  it  improves  the  patient's  condition : 
that  it  is  a  prophylactic  measure  against  peritonitis  and  adhe- 
sions ;  and  that  where  the  former  exists  it  aids  in  its  cure  and 
localization. 

Eschar  of  the  Thermocautery. — .A.s  already  pointed  out,  if 
this  measure  is  utilized,  the  cauterization  should  be  very  thor- 
ough, so  as  to  produce  a  deep  and  lasting  charring  of  the  tis- 
sues. It  undoubtedly  possesses  distinct  advantages  under 
certain  conditions. 

Lubricants. — Because  of  their  harmlessness,  ease  of  appli- 
cation, and  apparent  effectiveness  in  many  cases,  various  oily 
and  fatty  substances  are  perhaps  more  extensively  used  than 
any  other  single  artificial  measure  in  the  treatment  of  adhe- 
sions. A  numl^er  of  substances  of  this  kind  have  been  sug- 
gested from  time  to  time  and  carefully  studied  experimentally. 
Morris  ®®  testifies  that  he  saw  Martin,  of  Berlin,  in  the  eighties 
rubbing  oil  on  raw  peritoneal  surfaces.  He  is  generally  ac- 
credited with  being  the  first  to  employ  this  measure,  although 
I  have  been  unable  to  find  any  publication  from  him  on  the 
subject.  Vogel  ^^  obtained  some  success  in  rabbits  with  a 
mucilage  of  gum  arabic.  Busch  and  Bibergeil  ''^  tested  a  num- 
ber of  substances — including  lanolin,  paraffin,  olive  oil,  and 
agar — all  of  which  irritated  the  peritoneum  and  favored  adhe- 
sions; while  gum  arabic  and  gelatin  were  too  rapidly  absorbed 
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to  be  of  value.  Blake  *^  concludes  from  a  small  number  of 
experiments  on  cats  that  moderate  quantities  of  olive  oil  ( 1-4 
oz.)  are  not  dangerous  in  the  peritoneal  cavities  of  animals; 
that  it  remains  there  5-15  days;  and  that  it  tends  to  prevent 
adhesions  to  denuded  or  inflamed  surfaces,  but  is  not  always 
effective.  Gellhorn  ^~  experimented  on  dogs  and  rabbits,  using 
liquid  lanolin,  but  obtained  only  partial  success.  Claypool, 
Vance,  Robertson,  and  Field  ®°  tested  olive  oil  and  liquid 
petrolatum  on  dogs.  They  concluded  that  the  former  tends 
to  prevent  adhesions,  but  that  the  latter  is  of  little  value. 
They  found  olive  oil  in  the  peritoneal  cavity  uniformly  after 
three  weeks  in  sufficient  quantity  to  measure;  sometimes  also 
at  the  end  of  four  weeks.  They  recommend  sterilizing  the 
olive  oil  at  115°  C.  for  15  minutes,  which  they  think  does 
not  split  off  fatty  acids  that  irritate  the  peritoneum.  Wilkie  *^ 
also  calls  attention  to  the  fact  that  the  irritation  of  olive  and 
other  oils  is  due  to  the  separation  of  fatty  acids  in  the  process 
of  sterilization.  He  recommends  vaseline  oil — a  liquid  par- 
affin which  comes  to  the  surface  in  the  preparation  of  vase- 
line— as  being  absolutely  neutral  and  unchanged  by  steriliza- 
tion. He  strongly  advocates  its  use  in  mopping  over  denuded 
surfaces  in  the  peritoneal  cavity.  This  class  of  substances 
seems  undoubtedly  to  possess  some  merit  as  prophylactic 
agents  against  adhesions;  and  it  is  very  probable  that  the 
presence  of  fatty  acids  set  free  during  sterilization  is  respon- 
sible for  some  of  the  conflicting  results  obtained.  I  have  had 
opportunity,  however,  to  observe  the  ultimate  effect  of  both 
olive  and  vaseline  oils  in  one  case  of  very  extensive  peritoneal 
adhesions.  After  the  adhesions  were  released.  I  carefully 
applied  sterile  olive  oil  to  all  of  the  denuded  surfaces  before 
closing  the  abdomen.  At  a  subsequent  laparotomy  for  per- 
nicious vomiting,  about  a  year  later,  the  adhesions  were  fully 
as  wide-spread  and  dense  as  at  the  other  operation.  This  time 
T  substituted  vaseline  oil,  which  was  applied  with  great  care 
and  thoroughness;  but  again  within  a  year  laparotomy  be- 
came necessary,  and  there  was  no  evidence  whatever  of  benefit 
from  flu'  InhricaiU.  I  am  indebtrd  [o  Dr.  II.  A.  Kollv  for 
28 
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the  privilege  of  mentioning-  this  case,  which  was  seen  in  his 
department  at  the  Johns  Hopkins  Hospital. 

Non-viahlc  Animal  Membranes. — The  so-called  Cargile 
membrane,  made  from  the  peritoneum  of  the  ox,  a  similar 
membrane  made  from  the  shark's  peritoneum,  goldbeaters 
skin,  derived  from  the  outer  coats  of  tlie  crecum  of  the  ox,  and 
a  finely  woven  cloth  made  of  catgut  constitute  the  members  of 
this  group.  Cargile  membrane  has  been  more  extensively 
used  than  any  of  these,  due  largely  to  the  enthusiastic  advo- 
cation of  it  by  Morris.^2  j^g  obtained  the  idea  from  Dr.  Qias. 
H.  Cargile.  of  Bentonville.  Ark.,  and  hence  gave  the  membrane 
his  name.  Morris  concluded  from  a  small  number  of  experi- 
ments on  rabbits  that  the  membrane  resists  absorption  in  the 
peritoneal  cavity  more  than  lo  and  less  than  30  days;  that 
it  causes  temporary  loose  adhesions  of  a  harmless  kind,  which 
are  mostly  absorbed  in  less  than  30  days:  that  it  causes  very 
little  disturbance,  is  not  a  good  culture  medium,  protects  raw 
surfaces  until  repair  occurs,  and  remains  in  position  without 
stay-sutures,  if  kept  dry.  In  a  later  publication  he  admits 
failure  with  the  membrane  in  some  cases.  He  suggested  sub- 
stituting shark's  peritoneum,  because  it  is  cheap  and  plentiful. 
Baum  ®^  justly  claims  priority  in  the  discovery  of  the  so- 
called  Cargile  membrane.  In  1804  be  published  a  brief  report 
of  experiments  with  catgut  woven  into  cloth,  fish-bladder,  and 
peritoneum  prepared  from  young  calves  freshly  slaughtered. 
His  results  were  encouraging,  and  he  warmlv  recommended 
these  substances  for  general  use.  Craig  and  Ellis  ®*  subjected 
the  Baum  f  Cargile)  membrane  to  a  careful  experimental  and 
histolo^rical  study.  They  showed  that  in  the  peritoneal  cavity, 
both  tlie  chromicized  and  unchromicized  varieties  are  of  no 
value  in  preventing  adhesions,  but  that,  on  the  contrary,  they 
act  as  foreign  bodie=,  and  promote  adhe'^ion  formation. 
Stavely  ""  reports  a  case  laparotomized  six  times  for  adhesions, 
three  of  which  operations  he  performed.  He  emploved  this 
membrane,  but  fotind  at  a  subsequent  laparotomy  that  it  had 
failed.  Laucnstein  ""  used  a  silk  protective  to  prevent  adhe- 
<iions  about  the  gall-bladder  in  one  case,  but  fotmd  it  of  no 
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practical  value.  Theoretically,  it  is  surprising  that  these 
membranes  do  not  uniformly  provoke  rather  than  prevent 
adhesions — and,  as  shown  by  the  above  citations,  there  is  con- 
siderable evidence  in  support  of  this  view — inasmuch  as  a 
piece  of  dead  animal  tissue  that  has  been  kept  in  preserv^ative 
fluid,  although  it  may  later  undergo  absorption,  is  nothing 
more  nor  less  than  a  true  foreign  body  while  it  remains  in  the 
peritoneal  cavity,  and  must  be  so  regarded  in  its  relations  to 
adhesion  formation.  It  seems  to  me  inevitable,  therefore,  that 
these  substances  will  gradually  fall  into  disuse. 

Viable  Grafts. — Much  more  rational  are  the  efforts  to 
cover  raw  surfaces  by  plastic  operations  on  the  peritoneum, 
or  with  peritoneal  or  omental  grafts,  as  will  appear  from  the 
following  reports.  Senn  ^^  demonstrated  experimentally,  in 
1888,  that  omental  grafts  1-2  inches  wide,  and  long  enough  to 
completely  encircle  the  bowel,  retain  their  vitality,  become 
firmly  adherent  in  12-18  hours,  and  freely  supplied  with 
blood-vessels  in  18-48  hours.  Also  that  both  the  adhesions  and 
the  vascularization  are  hastened  and  improved  by  preliminary 
scarification  of  the  serous  surface  and  the  graft.  He  recom- 
mended the  use  of  such  grafts  in  wounds  of  the  gastro-intes- 
tinal  canal,  to  reinforce  circular  enterorrhaphy,  and  to  cover 
up  peritoneal  defects  and  pedicle  stumps.  V.  Dembowski  ^^ 
the  same  year  reported  experiments  which  showed  that  if  the 
omentum  be  sutured  to  the  anterior  abdominal  wall,  it  becomes 
firmly  adherent  in  3-4  days,  but  that  the  intestine  never  ad- 
heres to  it.  Tietze  °*  reported  successful  reinforcement  ex- 
perimentally of  stomach  and  intestinal  sutures  by  the  appli- 
cation of  parts  of  the  attached  omentum.  His  cases  included 
three  groups:  (i)  reinforcing  experimentally  produced 
necrotic  areas  in  the  stomach  and  intestinal  walls;  (2)  rein- 
forcing end-to-end  intestinal  anastomosis;  (3)  closure  of 
stomach  defects  with  plugs  of  omentum.  Thompson  "*  con- 
cluded that  if  the  omentum  be  simply  spread  out  behind  tlie 
abdominal  wotind,  it  prevents  the  intestines  becoming  adherent 
to  the  latter.  \\\M)ster  ^*  recoinnirnds,  among  other  me;isnrcs. 
covering  raw  stirfaces  with  ndjaceiit  healthy  peritoneum,  and 
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also  transplanting  grafts  of  both  peritoneum  and  omentum. 
Amann  ""  advocates  covering  defects  in  the  pelvis  with  mov- 
able peritoneal  flaps,  such  as  can  be  obtained  from  the  ante- 
rior half  of  the  pelvis.  He  also  recommends  mobilizing  the 
sigmoid  and  suturing  it  to  the  uterus,  or,  if  the  latter  is  re- 
moved, to  the  bladder  peritoneum,  or  to  that  of  the  pelvic 
brim,  to  prevent  the  small  bowel  falling  into  the  pelvis  and 
becoming  adherent.  Morris  ^-  also  employs  the  Senn  omental 
graft.  Loewy,^""  on  the  basis  of  his  experimental  work,  rec- 
ommends the  employment  of  omental  grafts  in  a  number  of 
conditions,  and  discusses  several  types  that  he  has  successfully 
used.  Girgolaff  ""  recently  carried  out  an  interesting  series 
of  experiments  on  omental  grafts  in  cats  and  dogs,  success- 
fully covering  raw  surfaces  of  the  large  bowel,  bladder,  and 
stomach,  without  adhesions  to  the  graft  and  without  failure 
of  the  latter.  On  the  small  bowel,  however,  the  graft  adhered 
either  to  adjacent  loops  of  small  bowel  or  to  other  structures. 
He  injected  the  thoracic  aorta  18-24-48  hours,  and  3-5-7 
and  more  days  after  the  grafting  with  coloring  matter,  and 
even  where  the  graft  had  formed  no  adhesions,  except  to  the 
organ  applied,  he  succeeded  in  tluis  injecting  its  capillaries  in 
the  surprisingly  short  period  of  24  hours,  and  to  a  greater 
extent  later  on.  Springer  '^^  published  last  year  the  results  of 
a  careful  experimental  study  of  omental  grafts  in  dogs.  He 
found  that  if  the  entire  free  omentum  be  amputated  and 
simply  dropped  into  the  abdomen,  it  does  not  necrose  but  be- 
comes spread  out,  adheres  to  the  parietal  peritoneum,  and 
becomes  quickly  vascularized.  Further,  that  detached  omental 
flaps  sewed  over  considerable  areas  of  the  small  bowel  adhere, 
are  rapidly  vascularized,  and  are  useful  for  covering  raw  sur- 
faces without  causing  any  narrowing  of  the  lumen.  But  that 
such  flaps  always  adhere  extensively  to  neighboring  loops  of 
bowel;  they  do  not  compensate  defects,  but  reinforce;  they 
do  not  prevent  adhesions,  except  on  movable  organs  with 
strong  peristalsis,  like  the  stomach  and  urinary  bladder;  that 
they  are  good  for  reinforcing  lateral  and  end-to-end  anasto- 
moses of  hollow  viscera ;  that  omental   stumps  also  become 
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adherent  unless  covered  in,  and  that  omental  grafts  may  be 
used  to  cover  peritoneal  defects. 

It  is  very  evident,  therefore,  that  grafts  of  fresh  omentum 
and  peritoneum  have  a  very  important  and  wide  field  of  appli- 
cation in  abdominal  surgery,  and  that  they  constitute  one  of 
our  most  valuable  prophylactic  and  controlling  methods  in 
dealing  with  adhesions.  Autoplastic  grafts  are  to  be  pre- 
ferred, of  course,  but  I  am  of  the  opinion  that,  with  the  exer- 
cise of  proper  precautions,  homoplastic  grafts  might  also 
often  be  advantageously  used,  at  least  in  our  larger  clinics 
where  abundant  material  is  available.  But  the  supply  to  be 
obtained  even  here  would  prove  entirely  insufficient  for  use 
in  a  case  of  generalized  or  universal  peritoneal  adhesions. 
These  are  the  cases  that  baffle  us,  and  that  stubbornly  resist 
any  or  all  of  the  methods  of  treatment  thus  far  suggested.  I 
have  already  indicated  the  futility  of  repeatedly  releasing  these 
adhesions  indiscriminately  and  in  whatever  direction  seems  to 
be  easiest  at  the  time  of  the  operation,  thus  blindly  dissecting 
without  definite  aim  until  the  patient's  collapse  forbids  our 
going  further;  and  I  pointed  out,  on  the  other  hand,  the  wis- 
dom of  studying  these  cases  more  closely  beforehand  to  deter- 
mine clinically  which  area  of  adhesions  are  specifically  respon- 
sible for  the  patient's  symptoms.  In  the  solution  of  this 
problem  we  will  be  greatly  aided  by  bearing  in  mind  especially 
those  parts  of  the  gastro-intestinal  canal  which  are  known  to 
cause  trouble  when  they  become  involved  in  adhesions  and 
kinked.  In  the  majority  of  instances  one  or  more  of  these 
regions  will  be  found  to  be  our  vantage  point  in  the  operative 
attack,  and  our  effort  should  be  to  restore  as  near  to  normal 
as  possible  these  parts.  The  method  of  procedure,  then,  is 
first  of  all  an  accurate  diagnosis ;  next  release  the  adhesions 
that  arc  causing  the  trouble;  then  partly  prevent  and  partly 
restrict  their  re-formation  to  the  harmless  variety  by  the  judi- 
cious application  of  viable  grafts  of  omentum  or  peritoneum — 
preferably  autoplastic  or  homoplastic  ones,  but  if  these  are  not 
obtainable,  u-^e  heteroplastic  grafts  of  peritoiieuin.  obtained 
from  a  freshly  slaughtered  calf  under  aseptic  conditions  just 
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prior  to  the  operation,  and  carefully  guarded  from  mechanical 
or  chemical  trauma — and  by  disposal  and  fixation,  by  suture  if 
necessary,  of  the  viscera  according  to  normal  anatomical 
relationship;  so  that  whatever  adhesions  recur  will  aid  in  the 
accomplishment  of  our  purpose.  Such  a  course  at  least  pos- 
sesses the  merits  of  being  intelligent  and  feasible,  and  of 
saving  the  patient  the  added  shock  of  a  prolonged  dissection 
through  many  square  centimetres  of  viscerovisceral  adhesions 
which  are  doing  no  harm,  and  which  promptly  re-form.  These 
merits,  to  my  mind,  are  sufficient  to  justify  its  adoption, 

A    NEW   METHOD  OF   TREATING  DENUDED   BOWEL   SURFACES. 

A  few  months  ago,  during  the  course  of  an  operation  for 
the  relief  of  an  enormous  post-operative  ventral  hernia,  a 
situation  arose  which  suggested  to  me  a  new,  and  what  I  be- 
lieved to  be  an  eminently  satisfactory,  method  of  dealing  with 
denuded  bowel  surfaces  under  certain  conditions.  The  patient 
was  a  very  large,  fat  woman,  well  past  middle  life,  who  by 
reason  of  circulatoiy  and  renal  disease  was  rather  a  poor 
surgical  risk.  Moreover,  about  six  months  previously  she  had 
undergone  a  very  serious  operation  for  radical  removal  of  the 
generative  organs  on  account  of  a  moderately  advanced 
cancer  of  the  uterine  cervix,  at  which  time  the  abdominal 
wound  had  evidently  become  infected  and  broken  down,  with 
a  resulting  hernia.  Occupying  the  hernial  sac,  besides  a  bulky 
omentum  densely  adherent  throughout,  there  was  a  long  loop 
of  ileum,  coiled  in  a  horse-shoe  fashion,  each  limb  of  which 
had  become  so  intimately  adherent  to  the  peritoneal  lining  of 
the  sac  as  to  render  separation  along  any  definite  line  of  cleav- 
age impossible.  The  two  limbs  were  also  adherent  to  each 
other  by  several  transverse  bands  of  dense  fibrous  tissue. 
After  effecting  the  release  of  the  intestine  I  had.  therefore, 
two  extensive  raw  areas,  each  measuring  two  to  three  inches 
in  length,  involving  nearly  one-half  the  circumference  of  the 
bowel,  and  separated  from  each  other  by  six  or  eight  inches 
of  practically  normal  intestine. 
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An  extensive  denmled  area  on  the  surface  of  the  ileum  is  here  shown.  Observe  that 
at  its  wiriest  portion,  a-h.  it  involves  nearly  half  the  circumference  of  the  bowel.  The  lib- 
eral deposit  of  fat  in  the  mesentery  here  represente<l  admits  of  the  ready  separation  of  its 
two  peritoneal  leaves.  .Vote  that  the  incision  for  this  puriX)se  through  the  upv)er  leaf  is 
made  about  i  cm.  from  its  bowel  attachment,  in  order  to  avoid  the  numerous  branching; 
vessels  in  this  region.  The  separation  of  the  flap  d  is  now  easily  and  safely  etlectetl  to  any 
desired  extent,  since  the  average  width  of  the  mesentery  is  eifiht  inches.  A  flat,  blunt 
instrument — a  spatula,  for  example — is  best  suited  for  this  step.  The  rich  vascular  anasto- 
mosis between  the  mesenteric  leaves,  afforde<l  by  the  superimiwsed  colonnade  arraiyjement 
of  the  trunk  vessels,  is  easily  seen. 


Fl.3.  9. 


The  detached  Hap  of  |)eritoneuin  is  here  shown  drawn  up  over  the  raw  bowel  surface 
and  firmly  fixed  by  interrupted  sutures  of  fine  silk.  Note  how  completely  and  satisfactor- 
ily the  defect  has  been  remeiiied.  Observe  too.  that.  owinK  to  the  mobility  of  both  the 
bowel  and  its  mesentery,  the  mechanical  effect  on  the  bowel  lumen  and  the  mesenteric  cir- 
culation is  nesliKiblc  and  cannot  produce  any  serious  consw^i^ences.  Care  must  be  taken 
to  close  the  angles  of  the  mesenteric  (lap  just  at  the  l)owcl  margin  a>;  shown,  to  avoid  the 
possibility  of  an  intramesenteric  hernia. 


i-'lG.  ^. 


The  bowel  and  its  mesentery  are  here  rei>resenteil  in  cross-sectiun.  In  the  upper 
drawinR,  the  area  between  a  and  b  is  the  raw  surface;  c  marks  the  iKiint  of  incision  through 
one  peritoneal  leaf  of  the  mesentery;  and  d  the  (lap  to  be  freed  and  drawn  up.  The  lower 
drawinf?  shows  the  flap  d  closely  ai)plied  over  the  denuded  area,  ami  fixeil  by  sutures  which 
should  penetrate  the  submucosa. 


Fl,-..  4. 


I\ 


A" 


# 


The  plication  modification  of  the  method  is  here  shown.  OwinK  to  an  almost  total 
absence  of  fat  between  the  peritoneal  leaves  of  the  mesentery  in  some  cases  it  is  unsafe 
and  impracticable  to  attempt  their  separation.  In  such  cases  neither  leaf  is  incised  or  sepa- 
rated from  its  bowel  attachment,  hut  Ixith  lcave>  are  grasped  together  at  the  jiropcr  distance 
from  the  bowel  border,  lifted  over  the  raw  strfacc.  and  fixed  !)>•  silk  sutures.  It  amounts 
to  a  plication  of  the  mesentery  or  a  partial  envelopment  of  the  bowel  within  lx)th  layers  of 
its  mesentery.  Note  that  care  has  been  taken  lo  place  the  sutures  between  the  vasctdar 
trunks.  This  simple  modification  remler?  the  methoil  ai)plicable  to  all  cases,  is  even  more 
quickly  executed,  and  is  eminently  safe  and  satisfactory. 
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Another  factor  of  great  surgical  importance  was  the  exten- 
sive dissection  necessary  to  cure  the  hernia,  by  reason  of  the 
wide  separation  of  the  recti  muscles,  the  enormous  size  of  the 
opening,  the  abundant  scar  tissue  produced  by  the  old  infec- 
tion, and  the  atrophy  and  impaired  vascularity  of  the  tissues 
to  be  utilized  in  effecting  the  closure.  These  unfortunate  cir- 
cumstances, together  with  the  patient's  general  condition, 
made  it  highly  important  that  all  possibility  of  wound  infec- 
tion should  be  scrupulously  avoided,  as  well  as  that  every  pos- 
sible precaution  should  be  taken  against  the  occurrence  of  in- 
testinal obstruction,  which  might  necessitate  the  undoing  of 
all  my  work. 

Now  recalling  the  condition  of  the  bowel  surface  just 
described,  it  is  evident,  upon  consideration,  that  none  of  the 
customary  methods  of  dealing  with  this  complication  were 
applicable  to  the  conditions  in  hand.  I  could  not,  for  example, 
invert  the  raw  surfaces,  because  of  their  extent  and  proximity 
to  each  other — obstruction  would  almost  certainly  have  en- 
sued. The  various  other  methods  already  described  were 
either  impracticable  or  too  unreliable,  in  view  of  the  serious 
consequences  of  failure.  I  did  not  dare  resort  to  lateral 
anastomosis,  because  I  was  dealing  with  the  lower  ileum;  and 
while  this  procedure  would  have  taken  care  of  the  raw  sur- 
faces and  obviated  the  danger  of  obstruction,  it  would  at  the 
same  time  have  afforded  an  excellent  opportunity  for  infection 
of  the  devitalized  tissues  of  the  wound,  with  complete  destruc- 
tion of  all  my  plastic  work  and  immediate  recurrence  of  the 
hernia.  Fortunately,  the  problem  was  practically  solved  for 
me  by  the  accidental  laceration  and  partial  retraction  of  one 
leaflet  of  the  mesenteric  peritoneum  just  along  the  line  of 
its  attachment  to  the  bowel,  and  adjacent  to  one  of  the  raw 
areas  on  the  surface  of  the  latter,  which  occurred  during  its 
separation  from  the  hernial  sac  (Fig.  i).  There  lieing  a  con- 
siderable deposit  of  fat  between  the  two  layers  of  mesenteric 
peritoneum,  it  was  a  surprisingly  simple  am!  easy  procechire 
to  extend  the  separation  of  the  torn  leaflet  and  its  attached 
fat  in  all  directions  from  the  underlying  vessels  and  the  oppo- 
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site  intact  leaflet  with  its  fat,  thus  obtaining  a  large,  movable 
flap  of  normal  peritoneum,  which  was  easily  drawn  up  without 
tension,  spread  out  over  the  raw  surface  on  the  bowel,  and 
tacked  down  with  a  few  fine  silk  sutures  (Fig.  2).  The  result 
was  eminently  satisfactory  in  every  way,  this  very  simple  de- 
vice, which  was  quickly  carried  out,  having  sufficed  to  abolish 
a  rather  complex  and  embarrassing  surgical  situation.  The 
patient's  recovery  was  complete,  and  she  is  now  comfortable 
and  happy. 

This  fortunate  experience  led  me  to  investigate  the  idea 
further,  in  order  to  determine  accurately  its  possibilities  and 
limitations,  and  to  meet  certain  theoretical  objections. 

Thus  it  was  desirable  to  ascertain  if  the  method  could  be 
applied  to  all  portions  of  the  intestinal  tract;  if  the  separation 
of  the  two  peritoneal  leaves  of  the  mesentery  could  be  rapidly 
effected,  without  injury  to  the  vessels,  in  poorly  nourished  in- 
dividuals whose  mesentery  usually  contains  very  little  fat ;  and 
if  not,  to  consider  the  feasibility  of  lifting  a  fold  of  both 
leaves  of  the  mesentery,  without  incising  either,  over  the  raw 
surfaces,  thus  effecting  practically  a  plication  of  the  mesen- 
tery— a  modification  of  the  method  that  would  make  it  appli- 
cable to  these  cases  also  (Fig.  4)  ;  to  determine  further,  what 
effect  this  axial  rotation  or  partial  envelopment  of  the  bowel 
within  its  own  mesentery  would  have  on  the  calibre  and  direc- 
tion of  the  lumen,  with  reference  to  obstruction ;  to  investigate 
to  what  extent  it  would  be  practicable  to  so  treat  the  bowel; 
to  ascertain  particularly  what  effect  was  produced  on  the  mes- 
enteric and  bowel  circulation  by  this  mechanical  alteration  of 
normal  conditions ;  and  finally,  how  much  tension  the  leaflet 
of  peritoneum  is  capable  of  withstanding,  with  reference  to  its 
being  torn  loose  by  post-operative  distention  or  vigorous  per- 
istalsis. 

The  fresh  cadaver  seemed  to  offer  the  best  method  of  set- 
tling these  questions,  and  my  conclusions,  based  upon  such  a 
study,  are  as  follows  : 

I.  The  procedure  is  best  applicable  to  that  portion  of  the 
intestinal   tract    where,    in    such   cases   as   the   one  described, 
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present  methods  are  inadequate,  namely,  from  the  upper  jeju- 
num to  the  lower  ileum.  It  may  be  rationally  applied,  how- 
ever, to  any  portion  of  the  bowel  possessing  a  mesentery  of 
sufficient  length  to  admit  of  its  ready  execution. 

2.  Care  must  be  exercised  at  the  duodenum,  upper  jeju- 
num, and  lower  ileum  not  to  produce  kinks  of  the  bowel. 

3.  In  cases  exhibiting  a  scanty  deposit  of  fat  in  the  mes- 
entery, plication  is  a  rapid,  safe,  and  efficient  substitute  for 
separation  of  the  two  peritoneal  leaves. 

4.  Aside  from  a  slight  spiral  rotation,  which  in  view  of 
peristalsis  and  the  mobility  of  the  parts  is  entirely  insufficient 
to  produce  obstruction,  the  procedure  has  no  demonstrable 
effect  on  the  bowel  lumen. 

5.  It  can  be  safely  extended  to  include  nearly  one-half  the 
circumference  of  the  bowel,  and  three  to  four  inches  in  con- 
tinuity. There  is  no  apparent  reason  why  it  should  not  be 
repeated  as  often  as  necessary  at  different  levels  of  the  intes- 
tinal tract. 

6.  In  view  of  the  rich  vascular  anastomosis  and  the  mo- 
bility of  both  the  bowel  and  its  mesentery,  if  care  be  exercised 
in  placing  the  sutures  so  as  to  avoid  the  trunk  vessels,  the 
effect  upon  the  circulation  is  negligible. 

7.  Stability  and  permanence  of  the  coaptation  is  readily 
secured  through  intelligent  disposition  of  the  sutures. 

SUMMARY. 

Peritoneal  adhesions  are  of  two  kinds,  those  which  are 
useful,  and  those  which  are  harmful  and  dangerous. 

It  is  futile  to  search  for  some  agent  that  will  banish  adhe- 
sions from  the  realm  of  abdominal  surgery,  inasmuch  as  tiie 
processes  involved  in  their  formation  are  identical  with  those 
involved  in  peritoneal  repair. 

In  dealing  with  peritoneal  adhesions,  the  surgeon  has  re- 
course to  three  classes  of  procedures:  (1)  measures  which 
prevent  their  formation;  (2)  measures  which  restrict  their 
formation  to  the  harmless  variety;  (3)  measuros  which  aid 
in  their  absorption. 
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Certain  anatomical  and  physiological  characteristics  of  the 
peritoneum  have  an  important  bearing  on  the  problem  of  peri- 
toneal adhesions;  notably  its  extensive  area,  its  remarkable 
absorptive  power  and  ability  to  successfully  cope  with  infec- 
tion, the  variable  sensibility  of  different  portions,  the  con- 
tinuity of  its  endothelial  surface,  the  rapidity  with  which  it 
can  form  adhesions,  and  the  completeness  with  which  it  can 
later  absorb  them. 

Injury  or  death  of  the  highly  vulnerable  surface  endothe- 
lium is  sufficient  to  set  in  motion  the  chain  of  pathological 
events  which  may  terminate  in  dense  adhesions, 

Etiologically,  there  are  a  number  and  variety  of  factors 
involved,  but  they  can  all  be  grouped  under  the  two  heads — 
sepsis  and  trauma. 

As  specific  prophylactic  and  curative  measures,  emphasis 
should  be  given  to:  (i)  rigid  asepsis;  (2)  the  use  of  moist 
hot  gauze;  (3)  careful  covering  of  all  raw  surfaces;  (4) 
avoiding  unnecessary  exposure;  (5)  restricting  trauma;  (6) 
gastro-enterostomy  and  entero-enterostomy ;  (7)  returning 
the  viscera  to  their  proper  anatomical  relationship;  (8)  spread- 
ing out  the  omentum  over  the  visceral  surfaces  before  closing 
the  abdomen;  (9)  careful  closure  of  the  peritoneum.  A 
number  of  additional  safeguards  are  available  which  have 
been  tested  and  proven  to  be  of  value  under  certain  condi- 
tions. The  most  reliable  of  these  for  general  use  are:  (i) 
viable  grafts  of  omentum  or  peritoneum;  (2)  lubricants;  (3) 
judicious  ante-  and  post-operative  therapy — especially  with 
reference  to  posture,  catharsis,  enemata,  and  length  of  stay 
in  bed. 

The  field  of  specific  chemotherapy  offers  the  brightest  hope 
for  future  progress. 

Success  in  the  management  of  the  more  aggravated  adhe- 
sion case  depends  largely  upon  accurate  clinical  diagnosis, 
followed  by  intelligent  operative  procedures,  as  pointed  out. 

In  properly  selected  cases,  the  use  of  adjacent  mesentery 
for  covering  raw  bowel  surfaces  possesses  distinct  advantages 
over  all  methods  hitherto  proposed. 
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In  conclusion,  I  desire  to  express  my  thanks  to  the  Patho- 
logical Department  of  the  Johns  Hopkins  Hospital  for  giving 
me  the  privilege  of  testing  on  the  fresh  cadaver  the  method 
above  described. 
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CONSIDERATIONS  RELATING  TO  THE  PATHOGEN- 
ESIS AND  DIAGNOSIS  OF  SURGICAL  DISEASES 
OF  THE  PANCREAS.'!= 

BY   LEVI  J.  HAMMOND,  M.D., 

•  •  OF   PHILADELPHIA. 

The  intimate  relation  each  disease  met  with  in  the  upper 
abdomen  bears  to  the  other,  especially  from  the  viewpoint  of 
cause  and  effect,  makes  it  well  nigh  impossible  to  separate 
either  from  the  other  without  omitting  much  valuable  infor- 
mation common  to  tliem  all;  indeed,  it  was  through  a  search 
into  the  complications  of  bile-duct  disease,  especially  calculi, 
that  our  present  knowledge  of  pancreatitis  was  acquired. 

Embryology. — The  subject  must  therefore  involve  a  con- 
sideration of  not  only  the  existence  of  the  three  major  organs, 
the  liver  and  its  ducts,  pancreas,  and  duodenum,  but  tlie  sur- 
geon must  have,  as  well,  a  working  knowledge  of  their  em- 
bryology, anatomy,  and  physiology^  in  order  that  he  may 
properly  understand  the  important  relation  the  organic  inter- 
nal secretions  bear  to  digestion  and  assimilation ;  for  it  is  now 
generally  accepted  as  proven  that  the  control  of  this  func- 
tion by  the  internal  secretions  takes  precedence  during  embryo- 
logic  evolution  over  the  nervous  system,  and  retains  a  large 
measure  of  that  responsibility  even  after  the  central  nervous 
system  is  developed.  The  duodenum,  in  this  anatomic  trio, 
is  the  trunk,  with  the  bile  and  pancreatic  ducts  its  branches. 
The  intimate  anatomic  relation  of  the  stomach,  duodenum, 
liver  and  pancreas,  through  the  close  association  of  the  main 
ducts  of  the  two  latter  and  the  viscera,  must  always  be  borne 
in  mind  in  undertaking  differential  diagnosis.  For  example, 
the  pancreas,  which  is  an  organ  of  both  external  and  internal 
secretions,  has  its  internal  secretion  intimately  associated  with 
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the  glands  of  Brunner,  situated  in  the  duodenum,  while  its 
external  secretion  is  even  more  closely  associated  with  that 
of  the  bile. 

Anatomy. — The  protected  position  of  the  pancreas  em- 
phasizes its  importance.  The  head  lies  closely  embraced  by 
the  duodenum  just  beneath  the  pylorus,  its  body  behind  the 
stomach  covering  the  great  vessels,  while  its  tail  reaches  over 
to  the  spleen  and  left  kidney.  The  embryologic  development 
of  the  pancreas,  as  two  separate  outgrovkths  from  the  primary 
foregut  to  afterward  coalesce,  is  important  to  keep  in  mind, 
as  it  often  retains  two  separate  ducts,  Wirsung  and  Santorini. 
The  latter  is  the  direct  duct,  yet  in  20  per  cent,  of  cases  it 
undergoes  complete  obliteration,  while  in  the  remaining  80 
per  cent,  it  anastomoses  with  the  indirect  or  duct  of  Wirsung, 
and  empties  by  a  separate  orifice  into  the  duodenum.  In  one 
individual  out  of  ten  the  duct  of  Santorini  is  even  of  larger 
calibre  than  the  duct  of  Wirsung.  In  such  cases  as  this,  the 
pancreatic  secretion  will  be  emptied  into  the  duodenum  even 
when  the  Wirsung  duct  is  occluded. 

The  common  bile-duct  in  conjunction  with  the  duct  of  Wir- 
sung enters  the  under  surface  of  the  second  portion  of  the 
duodenum  through  a  vestibule,  the  ampulla  of  Vater,  where 
the  secretions  from  the  two  glands  are  mixed  before  they  take 
their  respective  places  in  the  digestive  process. 

The  anatomic  relation  of  the  main  duct  of  the  pancreas  and 
that  of  the  liver  has  its  physiologic  significance  in  showing  the 
importance  of  associating  bile  in  the  process  of  digestion.  From 
a  pathologic  standpoint,  this  association  is  most  unfortunate, 
for  it  is  the  factor  in  causing  many  of  the  morbid  processes 
to  which  both  the  pancreas  and  biliary  passages  are  subject. 
In  two-thirds  of  all  cases  the  bile-duct  passes  directly  through 
the  head  of  the  pancreas  on  its  way  to  the  duodenum.  This 
fact,  together  witii  the  close  vascular  and  lymphatic  association 
between  the  bile  passages  and  pancreas,  furnishes  the  patho- 
genesis of  the  greater  number  of  the  cases  of  pancreatitis.  It  is 
obvious  that  infection  of  one  of  these  organs  must  be  easily 
transmitted  to  the  other,  though  this,  of  course,  does  not  ex- 
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elude  such  constitutional  dyscrasias  as  mumps,  typhoid  fever, 
phthisis,  syphilis,  and  arteriosclerosis  having  a  large  responsi- 
bility in  bile-duct  and  pancreatic  disease.  Pressure  of  the 
swollen  head  of  the  pancreas  on  the  common  bile-duct  is  a 
causative  factor  in  epidemic  jaundice,  second  only  in  frequency 
to  cholelithiasis  and  duodenitis,  though  mumps,  according  to 
collective  investigation  of  Egdel,  is  responsible  for  lo  per 
cent,  of  all  cases  of  pancreatitis. 

Of  greatest  interest  is  the  association  of  cholelithiasis 
with  chronic  interstitial  pancreatitis,  the  so-called  interlobular 
form.  This  is  due  to  duct  obstruction  from  gall-stones,  with 
infection  always  present,  though  fortunately  usually  mild.  The 
interacinar  form  of  pancreatitis  is  less  commonly  met  with  and 
differs  from  the  rough  and  nodular  interlobular  variety  in  be- 
ing smooth  and  tough  with  glycosuria  usually  present  in  the  lat- 
ter on  account  of  involvement  of  the  islands  of  Langerhans, 
though  in  the  interlobular  variety  these  areas  may  also  become 
involved,  causing  secondary  diabetes.  It  is  generally  admitted 
that  chronic  interstitial  pancreatitis  may  exist  for  years  with- 
out appreciable  change  from  the  original  disease,  though  dur- 
ing this  period  the  proteolytic,  the  lipolytic,  and  diastatic  prop- 
erties of  both  its  external  and  internal  secretions  will  be  noted 
in  the  characteristic  findings  in  the  intestinal  excreta  and  the 
defect  in  its  metabolic  function  of  converting  both  sugars  and 
fats. 

This  chronic  process  will  not  only  cause  disease  of  con- 
tiguous organs  or  viscera,  but  will,  and  generally  does,  extend 
to  remote  ones  through  faulty  metabolism. 

Symptoms. — Symptoms  that  arise  from  pressure  on  the 
common  bile-duct,  due  to  the  swollen  head  of  the  pancreas, 
cannot  be  differentiated  with  accuracy  from  those  due  to  chole- 
lithiasis. Both  conditions  cause  jaundice,  though  that  caused 
by  pancreatitis  is  more  apt  to  be  permanent,  with  associated 
cutaneous  pigmentation  and  a  rapid  effect  on  the  constitution 
evidenced  by  a  profound  and  progressive  emaciation,  the  re- 
sult of  pancreatic  insufficiency  (achylia  pancreatica).  While 
in  bile-duct  obstruction  uncomplicated  by  pancreatic  disease, 
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pain  and  jaundice  exist  during  the  acute  attack  of  colic  only 
or  during  the  temporary  passage  of  calculus  through  the 
common  bile-duct  and  when  cholelithiasis  and  pancreatitis  co- 
exist, there  is  a  distinct  point  of  tenderness  upon  pressure,  half 
way  between  the  ninth  rib  and  the  umbilicus,  and  a  second 
area  of  tenderness  over  the  right  rectus  abdominis  muscle, 
above  and  to  the  right  of  the  umbilicus. 

If  duodenal  ulcer  can  be  excluded,  these  symptoms  would 
justify  diagnosis  of  pancreatitis.  Reflex  pain  radiating  to 
the  midscapular  or  left  scapular  region,  together  with  absence 
of  emaciation  and  the  presence  of  hyperchlorhydria  and  pain 
when  the  stomach  is  empty,  will  exclude  duodenal  ulcer.  In 
pancreatitis  it  is  generally  possible  to  detect  an  enlarged,  hard- 
ened, and  tender  pancreas,  extending  across  the  upper  abdo- 
men, and  a  careful  study  of  the  alimentary  excreta  will  reveal 
large  light-colored,  grassy  stools,  which  are  not  found  in 
duodenal  ulcer.  But  most  important  is  the  discovery  of  nu- 
cleated muscular  fibres  in  the  stools,  as  the  presence  of  these 
is  distinctly  a  feature  of  pancreatic  insufficiency,  and  occurs 
in  pancreatitis  only;  as  a  further  laboratory  effort  toward  es- 
tablishing a  diagnosis  the  urine  should  be  examined  for  Cam- 
midge  crystals.  Emaciation  is  at  times  so  rapid  as  to  sug- 
gest malignancy. 

Acute  Pancreatitis. — The  pancreas  has  been  aptly  de- 
scribed as  the  salivary  gland  of  the  abdomen,  and,  were  it  not 
for  its  association  with  the  main  duct  of  the  liver,  it  would 
probably  seldom  be  the  seat  of  acute  inflammation,  the  symp- 
toms of  which  are  sudden  onset  of  agonizing  pain,  deep-seated 
and  referred  to  the  right  of  the  epigastrium  and  followed  by 
great  prostration,  rapid  pulse,  early  elevation  of  temperature, 
nausea,  vomiting  and  early  tympanites  accompanieil  by  (ac- 
cording to  Opie,  Ochsner,  and  Halstead)  marked  cyanosis,  es- 
pecially about  the  face  and  abdominal  walls.  With  this  group 
of  symptoms,  as  they  are  the  most  classic,  it  is  difficult  to  make 
a  diagnosis,  because  the  upper  abdominal  muscles  are  extremely 
tcn.sc  and  the  abdomen  generally  tympanitic,  so  that  this  group 
of  synij)tc)ms  does  not  differ  materially  from  those  arising  from 
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such  acute  conditions  as  intestinal  obstruction,  perforation  of 
the  hollow  viscera,  renal  colic,  or  ectopic  gestation. 

Sugar  may  be  present  in  the  urine,  in  some  cases,  where 
chronic  pancreatitis  has  existed  for  a  considerable  period,  free 
fat  (according  to  Fitz)  may  be  seen  in  the  faeces  upon  inspec- 
tion, and  occasionally  a  tender,  tumorous  mass  can  be  felt. 
It  is  fortunately  a  condition  where  accuracy  of  diagnosis  is 
not  essential,  since  the  simulating  conditions  all  require  sur- 
gical intervention. 

The  patient  is  usually  at  or  about  middle  life,  fleshy,  and 
with  an  alcoholic  history,  and  he  rapidly  develops  a  bronzed 
appearance  (hsematogenous  jaundice).  This  pigmentation 
is  characterized  by  uniformity  and  absence  of  mucous  mem- 
brane discoloration.  From  the  onset  of  the  attack  these  pa- 
tients are  in  a  state  of  collapse,  and  therefore  not  promising 
subjects  for  operative  treatment,  yet  immediate  operation 
offers  the  only  possibility  of  cure.  Robson,  by  this  means,  had 
23  recoveries  out  of  59  operated. 

The  operative  procedure  consists  in  a  median  abdominal 
incision  above  the  umbilicus,  which  will  disclose  an  excessive 
amount  of  blood-stained  peritoneal  fluid,  usually  stones  in  the 
gall-bladder  and  common  duct,  while  the  pancreas  will  show 
hemorrhagic  infiltration  and  numerous  areas  of  fat  necrosis, 
recognizable  as  yellow  spots,  while  the  swollen  organ  itself  will 
give  on  palpation  a  semi-fluctuating  feel. 

The  treatment,  which  is  surgical  from  the  onset  because  of 
the  profound  toxaemia  that  actually  ushers  in  the  attack,  should 
consist  of  promptly  establishing  free  drainage  through  inci- 
sions made  in  several  parts  of  the  gland.  If  excessive  hemor- 
rhage ensues,  it  can  be  controlled  by  gauze  packing  held  in 
place  by  sutures.  The  final  step  must  be  to  establish  free 
drainage  through  the  abdominal  incision  anteriorly  by  means 
of  either  perforated  rubber  or  glass  tubes  thoroughly  protected 
by  gauze  pack.  Posterior  drainage,  which  is  advocated  by 
some,  cannot  be  so  effectual  as  the  anterior  route,  because  the 
head  of  the  pancreas,  which  is  the  seat  of  greatest  infection, 
lies  in  front  of  the  vertebra:  and  is  therefore  not  directly  ac- 
cessible from  that  point. 
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If  stones  are  present  in  the  gall-bladder  or  bile-ducts,  or 
there  is  acute  infection  of  the  bile-ducts  with  jaundice,  it  is 
necessary  in  addition  to  free  the  gall-bladder  and  ducts  of  ac- 
cumulated calculi,  and  establish  drainage  by  a  right  lateral  in- 
cision through  the  anterior  abdominal  wall,  provided  the  pa- 
tient's condition  will  permit. 

Subacute  Pancreatitis. — There  is  a  certain  number  of 
acute  cases  where,  because  of  either  a  lessened  amount  of  viru- 
lency  or  an  impairment  in  the  activity  of  the  infective  prod- 
ucts, the  severity  of  the  symptoms  as  noted  in  the  acute  form 
of  the  disease  are  less  marked,  and  a  more  favorable  outlook 
from  the  onset  is  to  be  expected.  The  patient  has  passed 
through  the  height  of  infection,  and  thereby  built  up  a  re- 
sistance that  offers  to  surgery  a  better  prognosis. 

When  the  abdomen  of  such  a  case  is  opened,  there  are 
found  scattered  through  the  omentum,  mesentery,  and  fatty 
tissues  areas  of  fat  necrosis,  which  have  resulted  from  the 
escape  of  the  fat-splitting  ferments  of  the  pancreas  with  here 
and  there  multiple  foci  of  purulent  material. 

Treatment. — Treatment  consists  in  evacuating  the  abscesses 
and  draining.  Calculi  in  the  gall-bladder  and  the  bile-ducts 
should  be  removed  and  free  drainage  instituted.  Search  must 
also  be  made  for  hsematoma,  which  may  be  found  either  in 
the  pancreas  or  adjacent  tissues,  the  result  of  pancreatic 
apoplexy. 

Chronic  Pancreatitis. — Chronic  interstitial  pancreatitis 
is  usually  characterized  by  an  antecedent  history  of  indigestion 
with  mild  gall-stone  attacks.  The  fact  that  two-thirds  of  all 
common  bile-ducts  pass  through  the  head  of  the  pancreas  is  suf- 
ficient to  em])hasize  the  certainty  that,  in  at  least  two-thirds  of 
the  cases  of  chronic  pancreatitis,  drainage  through  this  duct 
must  be  interfered  with,  making  jaundice  a  conspicuous  objec- 
tive symptom,  though  in  a  certain  number  of  cases  this  svmp- 
tom  may  be  absent  and  yet  the  common  bile-duct  may  be  dis- 
tended. This  fact  shows  that  dilatation  of  the  common  duct  may 
exi<:t  independent  of  gall-stones,  and  both  the  duct  and  the  gall- 
bladder may  be  distended  without  jaundice. 

Courvoiser  estimates  that  because  of  gall-stone  irritation 
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84  per  cent,  of  the  cases  of  common  duct  stones  have  atrophic 
gall-bladder.  Therefore,  the  size  of  the  gall-bladder  in  chronic 
interstitial  pancreatitis  depends  upon  whether  gall-stones 
are  or  have  been  present. 

Pancreatitis  may  cause  such  marked  distention  of  the  gall- 
bladder and  primary  jaundice  without  calculi  being  present, 
that  malignancy  may  be  suggested.  When,  however,  the  latter 
is  the  cause  of  the  obstruction,  the  glands  in  the  fissure  of  the 
liver  become  early  involved,  and  the  pressure  arising  therefrom 
so  interferes  with  portal  circulation  that  ascites  early  develops. 

The  intestinal  excretion  is  large  in  quantity  and  greasy. 
Microscopically  examined  it  will  show  nucleated  muscle  fibre 
and  fat.  If  jaundice  is  absent  the  stools  will  be  a  bright 
yellow  color,  due  to  an  absence  of  the  pancreatic  juices.  These 
patients  abhor  meats  and  fats. 

Treatment. — The  treatment  of  chronic  interstitial  pancrea- 
titis is  equally  surgical  from  the  onset,  though,  because  of 
milder  degree  of  infection,  radical  treatment  can,  in  some  in- 
stances, be  delayed  to  give  medical  treatment  a  chance.  The 
latter,  however,  should  not  be  persevered  in  until  it  has  been 
proven  useless,  for  if  thus  delayed,  surgery  may  not  be  given 
its  full  opportunity. 

The  underlying  principle  of  the  surgical  treatment  is  to 
establish  either  temporary  or  permanent  isolation  of  the  pan- 
creatic and  bile-ducts,  so  that  infection  from  either  can  as 
nearly  as  possible  be  removed  from  the  other.  In  undertaking 
to  clear  the  ducts  of  the  partly  obstructing  calculi,  it  is  im- 
portant for  us  to  bear  in  mind  that  some  of  them  may  be  con- 
cealed under  the  enlarged  head  of  the  pancreas,  or  small  ones 
may  be  lodged  in  the  hepatic  ducts,  above  tlie  primary  division. 
This  can  always  be  avoided  by  careful  palpation.  After  the 
removal  of  all  stones  and  the  freeing  of  the  bile-ducts  and  pan- 
creas from  adhesions,  a  large  flexible  probe  should  be  passed 
through  the  common  duct  into  the  duodenum.  This,  together 
with  external  gall-bladder  drainage,  will  usually  not  only 
establish  but  maintain  free  drainage  and  prevent  recurrence  of 
infection. 
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Cholecystostomy,  in  my  experience,  is  sufficient  to  cure  the 
majority  of  these  subjects,  and  is  therefore  the  procedure  of 
election,  as  it  enables  one  to  remove  calculi  and  establish  tem- 
porary external  drainage  more  satisfactorily  than  any  other 
operative  procedure  that  I  have  generally  employed.  In  cases, 
however,  where  it  is  essential  to  promptly  supply  the  bile  to 
the  intestines  for  aiding  digestion,  cholecystenterostomy  is  the 
operation  of  choice.  If  there  is  total  obstruction  of  the  com- 
mon duct  from  pressure  of  the  head  of  the  pancreas,  then 
cholecystduodenostomy  or  cholecystojejunostomy  will  be  re- 
quired to  overcome  the  obstruction. 

The  surgical  treatment  of  chronic  interstitial  pancreatitis, 
unless  calculi  are  present,  is  directed  toward  the  biliary  tract 
rather  than  the  pancreas,  and  is  best  accomplished  by  divert- 
ing the  bile  to  the  surface  or  to  a  new  place  in  the  gastro-in- 
testinal  canal,  by  some  of  the  several  operative  procedures 
now  so  generally  employed.  Cholecystostomy  is  indicated  in 
by  far  the  greatest  number  of  cases.  The  methods  of  employ- 
ing the  stomach  and  the  hepatic  flexure  of  the  colon  for  the 
purpose  of  diverting  the  bile  have  not,  as  yet,  taken  prece- 
dence over  those  above  referred  to,  and  which  are  more  gener- 
ally employed. 
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A  RECORD  OF  I  lO  RECENT  OPERATIONS. 

BY    A.    B.   MITCHELL,   M.B.,    F.R.C.S.I., 

OK   BELFAST,   IRELAND, 
Surgeon  Royal  Victoria  Hospital,  Belfast. 

Since  my  first  deliberate  operation  for  the  relief  of  symp- 
toms due  to  chronic  gastric  ulcer,  in  March,  1900,  a  very  large 
number  of  these  cases  have  come  under  my  care.  It  may,  I 
think,  prove  interesting  and  instructive  if  I  very  briefly  place 
on  record  some  lessons  to  be  learned  from  a  study  of  these 
cases.  In  doing  so,  I  do  not  propose  to  waste  time  by  any  re- 
capitulation of  well-established  facts,  but  to  see  how  far  we 
can  throw  any  fresh  light  on  what  is  one  of  the  very  common- 
est ailments  which  we  are  called  upon  to  treat. 

For  the  purposes  of  this  paper,  I  have  collected  all  my 
cases  since  September,  1908.  The  list  shows  no  cases,  with 
three  deaths,  all  of  which  occurred  in  my  private  practice — 
one  from  pneumonia,  one  from  plastic  peritonitis,  one  from 
wound  infection  caused  by  the  patient  herself. 

This  represents  a  mortality  of  2.7  per  cent.  With  greater 
care  in  the  selection  of  cases  and  improved  technic,  I  have  no 
doubt  still  l^etter  results  can  be  obtained. 

My  cases  were  in  no  way  selected.  Several  of  them  were 
so  wasted  and  feeble  that  it  seemed  very  doubtful  whether 
they  could  stand  a  general  anaesthetic.  No  case  was  refused 
except  on  the  ground  that  a  thoroughly  efficient  course  of 
medical  treatment  had  not  been  submitted  to.  In  several 
instances  the  operation  was  a  very  complicated  and  difficult 
one. 

Two  patients  were  over  sixty  years  of  age. 

When  we  consider  the  debilitated  and  unhealthy  condi- 
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tion  of  a  large  number  of  sufferers  from  long-standing  gas- 
tric ulcer,  I  am  afraid  we  must  always  be  prepared  to  face  an 
appreciable  risk.  It  is  never  right  to  underestimate  the  gravity 
of  any  operation,  but  I  am  satisfied  that  we  may  quite  safely 
put  the  risk  in  an  average  case  as  not  higher  than  2  per  cent. 

There  can  be  no  doubt  whatever  that  this  is  decidedly 
less  than  the  ordinary  medical  risk.  The  risk  of  perforation 
alone  cannot  possibly  be  put  below  5  per  cent.,  and  is  probably 
much  higher.  The  risk  of  hemorrhage  is  difficult  to  estimate, 
there  being  no  reliable  statistics,  but  experience  teaches  every 
medical  man  that  this  is  not  an  uncommon  cause  of  death. 

During  the  past  three  years  I  have  known  one  patient 
die  from  hemorrhage,  and  two  from  perforation,  while 
considering  the  question  of  operation.  Several  of  the  cases 
operated  on  by  me  were  on  the  verge  of  perforation,  all  the 
coats  of  the  stomach  having  been  eaten  away  except  the  peri- 
toneum, which  fortunately  was  strengthened  by  adherent 
omentum  or  plastic  lymph,  nature  having  done  all  in  her  power 
to  avert  a  calamity. 

The  medical  risk  is,  however,  a  somewhat  vague  and 
indefinite  one  which  may  never  materialize ;  and  which  it  is 
fair  to  point  out,  may  not  terminate  fatally  if  promptly  and 
skilfully  treated. 

The  operation  risk  is  one  which  is  deliberately  faced,  and 
this  requires  some  degree  of  courage  on  the  part  of  the  medi- 
cal attendant  who  recommends  it,  and  still  more  in  the  patient 
who  submits  to  it. 

In  this  connection  I  would  like  to  point  out  the  excep- 
tional mortality  attending  perforation  occurring  in  the  victim 
of  a  dilated  stomach. 

In  January,  191 1,  a  railway  porter  consulted  me.  He 
had  a  greatly  dilated  stomach,  and  was  very  weak  and 
exhausted.  He  went  into  hospital  on  a  Saturday  afternoon 
with  a  view  to  operation  on  (lie  following  Tuesday.  At  11 
o'clock  on  vSaturday  night  he  siuldenlv  perforated.  In  my 
absence  from  town  Mr.  Fullcrton  very  kindly  oi)erated  on 
him  within  three  hours  after  perforation.     He  never  rallied. 


8o8  A.  B.  MITCHELL. 

however,  from  the  initial  shock,  and  died  on  Sunday   fore- 
noon. 

In  igoo  I  saw  with  Dr.  Calwell  in  the  hospital  a  man 
with  a  greatly  dilated  stomach.  We  both  strongly  urged  an 
operation,  which  was  declined.  He  went  to  the  convalescent 
home  where  he  perforated  and  died  in  a  few  hours. 

These  cases  are  very  liable  to  perforate,  and  when  this 
accident  happens,  the  peritoneum  is  simply  drenched  with 
stomach  contents,  often  in  an  advanced  condition  of  decom- 
position. The  result  is  a  profound  toxccmia,  almost  certain 
to  terminate  fatally. 

The  study  of  a  series  of  cases  such  as  I  now  submit,  in 
which  the  condition  of  the  stomach  has  been  actually  inspected 
during  life,  should,  I  think,  help  us  to  appreciate,  at  their  proper 
value,  the  individual  signs  and  symptoms  on  which  we  are 
accustomed  to  rely  for  a  diagnosis  of  gastric  or  duodenal 
ulcer. 

These  symptoms — pain,  vomiting,  hemorrhage,  local 
tenderness,  and  local  hypersesthesia — and  the  evidence  fur- 
nished by  examination  of  the  stomach  contents,  I  now  propose 
to  consider  very  briefly. 

Pain  is  the  only  symptom  common  to  all  cases,  and  though 
an  ulcer  may  be  present  either  in  the  stomach  or  duodenum, 
and  may  even  perforate  all  coats  of  the  organ  before  the  onset 
of  pain,  I  am  satisfied  that  no  physician  would  feel  justified 
in  coming  to  a  diagnosis  of  ulcer  in  the  absence  of  this  cardinal 
symptom. 

To  be  of  any  real  value,  the  pain  must  have  a  definite 
relation  to  food.  The  patient  must  be  quite  clear  as  to  the 
effect  of  a  meal,  and  of  different  kinds  of  food. 

Pain  coming  on  at  night  is  of  the  greatest  imjxDrtance, 
especially  when  it  wakens  the  sufferer  at  a  defiiiite  hour.  This 
does  not  occur  in  the  purely  neurasthenic  type. 

I  have  never  failed  to  find  a  well-defined  ulcer  where 
typical  night  pain  was  complained  of. 

Pain  wliich  radiates  into  the  back  is  also  of  special  value, 
and  in  my  experience  has  generally  been  associated  with  an 
ulcer  on  the  lesser  curvature  or  on  the  posterior  surface  of 
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the  Stomach.  I  cannot,  however,  dogmatize  on  this  point.  It 
is  merely  the  impression  that  has  been  left  on  my  own  mind. 

I  have  operated  on  several  cases  of  long  standing,  two 
of  them  with  hour-glass  stomach,  in  which  the  constriction 
would  scarcely  admit  a  single  finger,  who  stoutly  main« 
tained  they  had  never  vomited.  Pain  was  their  one  and  only 
symptom,  and  as  years  went  by  it  became  steadily  worse. 
"Hunger  pain,"  a  gnawing,  aching,  or  burning  pain,  coming 
on  two  or  three  hours  after  food,  relieved  by  taking  more 
food,  soda,  or  even  a  warm  drink,  is,  when  typical  in  its  mani- 
festation, especially  if  it  come  on  at  night,  almost  pathogno- 
monic of  duodenal  ulcer. 

The  following  case,  however,  shows  that  we  must  exer- 
cise caution  ere  expressing  a  dogmatic  opinion: 

A  young  married  lady,  aged  twenty-nine,  visited  me  on  Feb- 
ruary 28,  19 10,  accompanied  by  her  husband.  She  informed  me 
she  had  come  to  arrange  for  an  operation  for  duodenal  ulcer. 
She  had  seen  several  medical  men,  had  tried  milk  diet,  and  rest 
in  bed,  without  benefit. 

Her  daily  history,  with  slight  variations,  was  as  follows: 
Quite  comfortable  when  she  got  up  in  the  morning;  break- 
fast 9  o'clock,  pain  coming  on  about  11.30  to  12  o'clock,  and  get- 
ting worse  till  dinner  at  i  o'clock.  This  meal  at  once  gave  relief, 
and  she  was  quite  comfortable  till  between  3  o'clock  p.  m.  and  5 
o'clock  p.  M.,  the  interval  depending  on  the  nature  of  her  dinner. 
Once  the  pain  began  it  steadily  got  worse,  so  that  if  she  happened 
to  be  down  town  shopping  she  was  obliged  to  have  afternoon 
tea,  the  residt  of  which  was  prompt  relief.  She  took  her  ordi- 
nary tea  abotit  6.30,  after  which  she  generally  remained  well, 
but  occasionally  the  pain  came  back  about  8  o'clock.  It.  how- 
ever, never  came  on  after  she  went  to  hcd  nor  wakened  her  at 
night.  She  had  slight  tenderness  over  the  right  rectus  at  the 
level  of  the  umbilicus.  This  beinq:  below  the  usual  site.  I  inquired 
whether  she  ever  had  an  attack  of  apjiendicitis,  but  she  could 
recollect  nothing  of  the  kind.  At  operation.  March  6.  loio.  her 
family  medical  attendant  being  pn'^eiU,  we  fomul  a  he.dlhy 
stomach  and  duodenum.  The  app'-ndix  was  4'/.  inches  long.  ,-\t 
a  point  I  inch  from  the  cxcum  it  was  tightly  constricted,  the 
remaining   3J/    inches    was    disU-iuU'd    to    the    thickness    i>f    an 
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index-finger,  and  the  tip  was  fixed  by  adhesions.  The  appendix 
was  removed.  She  made  a  rapid  recovery,  and  her  medical 
attendant  informs  me  she  has  remained  well  since  the  operation. 

This  history  at  first  sight  appeared  quite  typical.  The 
absence  of  night  pain,  and  the  position  of  such  tenderness  as 
appeared  to  be  present,  suggested  the  possibility  of  an  api^en- 
dical  origin.  Our  incision  was  therefore  made  through  the 
right  rectus  opposite  the  umbilicus,  so  that  it  could  be  extended 
up  or  down  as  required. 

Another  condition  which  sometimes  gives  rise  to  a  false 
"hunger  pain"  is  that  arising  from  a  number  of  smooth  gall- 
stones in  the  gall-bladder.  Two  or  three  hours  after  a  meal, 
when  the  stomach  contents  begin  to  pour  freely  into  the  duo- 
denum, the  gall-bladder  contracts  in  order  to  meet  the  extra 
demand  for  bile;  and  in  the  presence  of  calculi  this  contraction 
may  be  associated  with  a  dull  gnawing  pain.  Other  symptoms, 
however,  on  careful  analysis  generally  sufifice  to  differentiate 
between  the  pathological  lesions. 

Fortunately  an  error  in  diagnosis  is  of  little  importance 
in  view  of  the  treatment.  Either  condition  calls  for  surgical 
interference,  and  the  same  incision,  i.e.,  a  vertical  one,  through 
the  right  rectus  exposes  both  gall-bladder  and  duodenum,  I 
have  twice  had  to  remove  gall-stones  after  completing  a 
gastrojejunostomy.     One  of  these  was  in  the  present  series. 

Now  we  come  to  the  question  of  local  tenderness. 
When  present,  tenderness  on  deep  pressure  is  a  sign  the  value 
of  which  cannot  be  overestimated.  Unfortunately  I  have  only 
found  it  in  about  lo  per  cent,  of  my  cases,  and  a  careful 
investigation  on  this  point  has  been  made  by  me  for  some 
years.  When  typical,  it  has  invariably  been  associated  with 
some  localized  acute  peritonitis  around  tlie  ulcer. 

An  ordinary  chronic  indurated  ulcer  is  not  tender  on 
pressure  any  more  than  a  chronic  appendix  exhibits  tenderness. 
Just  as  the  onset  of  an  acute  manifestation  in  an  old  quiescent 
appendix  is  heralded  by  local  tenderness  and  rigidity,  due  to 
peritoneal  involvement,  so  too  does  epigastric  tenderness  and 
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rigidity  indicate  clearly  and  decisively  that  there  is  danger 
ahead.  The  ulcer  is  threatening  to  perforate;  inflammatory 
reaction  is  taking  place  to  seal  and  secure  the  danger  zone. 

In  every  instance  in  which  this  symptom  was  well  defined 
the  presence  of  recent  peritonitis  with  inflammatory  lymph 
was  easily  demonstrated  to  every  one  present  at  the  operation. 

If  this  lymph  becomes  organized  into  a  firm  adhesion 
the  tenderness  gradually  disappears. 

I  wish  to  lay  it  down  as  a  trustworthy  clinical  rule  that 
tenderness  is  a  danger  signal,  and  that  severe  or  persistent 
tenderness  is  one  of  nature's  calls  for  help,  and  if  neglected, 
the  next  and  unmistakable  call  may  be  the  tragedy  of  per- 
foration. 

Local  hyper<rsthesia,  to  which  considerable  weight  is 
attached  by  some  writers,  was  only  present  in  about  3  per 
cent,  of  the  cases  examined  by  me.  If  present,  both  at  the 
anterior  and  posterior  terminations  of  the  same  spinal  nerve, 
it  is  a  very  valuable  sign,  as  it  serves  at  once  to  eliminate 
neurasthenia.  It  is  almost  inconceivable  that  any  one  without 
a  minute  knowledge  of  anatomy  could  accurately  locate 
tenderness  along  a  single  nerve  in  the  absence  of  a  pathological 
cause. 

Hemorrhage  has  been  distinctly  noted  at  some  period 
of  the  illness  in  40  of  my  no  cases.  Allowing  for  the 
possibility  that  it  may  have  been  overlooked  in  some  instances. 
I  think  it  may  fairly  be  estimated  to  occur  in  40  per  cent.  I 
of  course,  only  refer  to  visible  blood.  The  regular  exammation 
of  the  faeces  for  microscopic  traces  of  hemorrhage  is  never 
likely  to  be  anything  but  an  exceptional  procedure,  and  is 
therefore  of  little  practical  value  to  the  general  practitioner. 

In  all  my  private  and  most  of  my  hospital  cases,  a  routine 
examination  of  the  stomach  contents  has  been  made.  Except 
in  cases  of  dilatation,  and  to  enable  me  to  exchuie  malignancy 
by  ascertaining  the  presence  or  absence  of  free  HCI,  I  am 
bound  to  say  that  the  information  obtained  has  not  been  so 
helpful,  fruui  a  practical  stand-point,  as  I  had  at  first  antici- 
pated. 
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Before  deciding-  on  such  a  serious  step  as  operation,  I 
think  the  stomach  tube  should  be  called  to  our  aid  in  all  but 
exceptional  circumstances,  and  a  chemical  test  should  be  made, 
so  that  nothing  known  to  science  may  be  overlooked. 

Coming  to  the  important  question  of  treatment,  I  wish 
to  lay  down  the  rule  that,  in  my  view,  gastric  ulcer  is  essen- 
tially a  medical  disease.     A  very  large  number  of  these  cases 
are  curable  by  medical  means.     It  is  only  when  the  compli- 
cations arise,  when  relapses  are  frequent,  or  when  the  disease 
has  become  chronic  that  surgery  has  any  vocation  in  non- 
malignant  disease  of  the  stomach.     On  the  other  hand  I  know 
of  nothing  more  striking  than  the  promptness  and  thorough- 
ness of  the  relief  which  follows  a  well-planned  operation  on 
a  stomach  which  is  the  seat  of  a  chronic  ulcer  or  its  sequel. 
Before  discussing  this  question  I  would  like  to  raise  a 
point  as  to  medical  treatment.     Is  the  stomach  washed  out  as 
often  as  it  should  be?     If  properly  used  the  stomach  tube  is 
not  nearly  so  difficult  to  swallow  or  so  uncomfortable  as  might 
at  first  sight  appear.    The  application  of  a  solution  of  cocaine 
to  the  soft  palate  and  epiglottis,  the  assurance  that  there  is 
no  danger,  and  above  all  the  carrying  out  of  the  instruction  to 
breathe  through  the  nose,  will  enable  a  patient  to  go  through 
this  ordeal  even  for  the  first  time  with  very  trifling  discomfort. 
To  wash  out  the  stomach  each  night,  thoroughly  empty  it 
of  acid  contents,  and  minimize  the  effects  of  gastric  stasis, 
which  is  present  in  a  greater  or  less  degree  in  all  of  these 
cases,  is,  I  believe,  good  treatment.    Contrary  to  popular  opin- 
ion I  do  not  consider  hemorrhage  a  contraindication  to  this 
practice;  I  have  frequently  used  it  in  cases  subject  to  ha^mate- 
mesis,  and  have  seen  no  ill  efTcct. 

Hccmatemcsis  is  still  best  treated  by  medical  measures. 
Of  these  I  do  not  hesitate  to  say  that  in  my  experience  the 
subcutaneous  injection  of  normal  horse  serum  has  been  in- 
comparably superior  to  all  ollicrs;  20  cc.  of  the  serum  may  he 
given  with  an  ordinary  antitoxin  syringe  at  the  outset,  and  re- 
peated night  and  morning,  or  oftencr  if  desired.     This  need 
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not  supplant  other  well-known  medical  remedies,  but  should 
never  be  omitted  when  the  bleeding  is  at  all  dangerous. 

Administration  of  ice  so  constantly  resorted  to  seems  to 
do  more  harm  than  good.  Small  quantities  of  adrenalin  at 
frequent  intervals,  by  the  mouth,  freely  diluted,  small  doses 
of  morphia,  and  the  calcium  salts  seem  to  me  to  have  been  of 
some  benefit. 

As  to  surgical  treatment,  it  is  not  my  intention  to  discuss 
the  details  of  the  operation  now  so  well  elaborated.  These 
principles  I  wish  to  lay  down : 

(i)  Gastrojejunostomy  should  be  performed,  but  this 
alone  is  not  sufficient  except  in  cases  of  simple  pyloric  stricture. 

(2)  The  ulcer  should  be  dealt  with,  either  by  (a)  exci- 
sion; (b)  infolding. 

(3)  Where  no  pyloric  obstruction  already  exists,  partial 
closure  should  be  brought  about  by  a  running  suture  involving 
the  sphincter  muscle,  so  as  to  offer  an  obstacle  to  its  free  di- 
latation, and  thus  encourage  the  gastric  contents  to  leave  the 
stomach  by  the  new  opening  provided  for  that  purpose. 

(4)  An  examination  should  systematically  be  made  for 
a  chronic  inflammation  of  the  appendix  or  other  lesion  likely 
to  cause  subsequent  reflex  vomiting.  Any  such  cause  should  be 
removed.  The  appendix  can  quite  easily  be  removed  in  all 
but  exceptional  cases  through  an  incision  in  the  right  rectus, 
the  lower  end  of  which  need  not  extend  more  than  one-half  to 
one  inch  below  the  umbilicus.  This  incision  through  the  right 
rectus  controls  the  gall-bladder,  stomach,  and  appendix. 

It  is  very  surprising  how  frequently  a  chronic  appendicitis 
has  been  found  in  my  later  cases  where  it  has  regularly  been 
looked  for.  Thus  since  January,  19 10,  I  find  I  have  removed 
the  appendix  in  19  out  of  48  cases. 

In  my  earlier  practice  I  was  content  to  leave  the  ulcer  to 
take  care  of  itself  and  simply  perform  gastrojejunostomv.  T 
am  now  satisfied  this  is  not  ideal  surgery.  Our  aim  shoiild 
be  to  leave  the  mucous  surface  of  the  stomach  as  far  as  possil)le 
intact.  It  is  scarcely  reasonable,  for  example,  to  expect  diges- 
tion to  proceed  normally  in  a  stomach,  part  of  whose  posterior 
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wall  is  formed  by  the  pancreas,  and  whose  movements  are 
hampered  by  extensive  adhesions.  To  dissect  such  a  stomach 
ofT  the  pancreas  is  a  very  difficult  operation,  and  results  in  a 
large  hole  being  made  in  the  stomach,  which  requires  to  be 
closed  like  a  perforation. 

At  first  I  confess  I  shrank  from  this  apparently  risky 
procedure,  but  now  I  do  not  hesitate  to  undertake  it,  and  the 
result  fully  justifies  the  time,  trouble,  and  anxiety  expended. 

Excision  of  a  chronic  ulcer  is  by  no  means  so  simple  a 
matter  as  the  advocates  of  this  as  a  routine  method  would  have 
us  believe.  The  operation  is  easy  and  attractive  in  a  picture 
where  all  tlie  clamps  are  applied  with  delightful  accuracy,  and 
the  subsequent  line  of  suture  leaves  a  beautifully  shaped 
stomach.  This  is  not  so  in  actual  practice,  as  any  one  with 
experience  of  these  cases  can  testify. 

Where  excision  gives  rise  to  difficulty,  I  therefore  content 
myself  with  infolding  the  ulcer,  a  proceeding  which  if  efficiently 
carried  out  is,  as  I  have  elsewhere  demonstrated  {Trans.  Roy. 
Irish  Academy  of  Med.,  1901,  page  142),  equivalent  to  exci- 
sion, and  at  the  same  time  easier,  quicker,  and  probably  safer. 
The  efifect  of  infolding  is  to  secure  complete  rest  to  the  ulcer- 
ated area,  though  as  I  have  elsewhere  pointed  out  (B.  M.  J.. 
Sept.  30,  1908)  neither  excision  nor  infolding  is  an  efficient 
operation  in  itself.  It  should  therefore  invariably  be  associated 
with  gastrojejunostomy. 

This  latter  operation  is  now  so  well  established  a  pro- 
cedure, the  broad  principles  so  well  recognized,  that  it  requires 
little  comment.  At  the  same  time  I  know  of  no  operation 
in  which  the  subsequent  comfort  of  the  patient  depends  so 
much  on  little  details.  To  tliese  I  need  not  here  refer.  One 
point,  however,  has  recently  l>een  forcibly  impressed  upon 
me.  I  operated  on  a  man  in  1909  for  pyloric  carcinoma,  both 
layers  of  suture  were  done  with  linen  thread  as  is  the  usual 
practice.  He  made  a  good  recovery,  and  resumed  his  work 
as  a  car  driver.  One  year  later  he  was  readmitted  to  the  hos- 
pital with  general  peritonitis,  due  to  perforation  of  the  large 
intestine  by  a  malignant  ulcer.     At  the  autopsy  we  found  the 
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gastrojejunostomy  opening-  in  perfect  working  order.  The 
inner  or  through-and-through  suture  still  persisted,  and  was 
hanging  into  the  opening  very  much  like  the  handle  of  a  bucket. 
This  is  as  far  as  I  am  aware  the  longest  authenticated  duration 
of  such  a  suture.  Such  persistence  is  clearly  undesirable,  and 
though  the  absence  of  free  HCl  in  the  malignant  stomach 
may  possibly  account  for  it,  I  have  since  then  used  fine  chro- 
micized  or  formalin  iodine  catgut  for  this  purpose,  and  found 
it  quite  satisfactory. 

Several  cases  of  hour-glass  stomach  are  included  in  my 
list.  These  I  now  always  treat  by  a  double  operation — a  modi- 
fied gastroplasty  followed  by  gastrojejunostomy  into  the  lower 
pouch. 

In  all  operations  the  abdominal  wound  is  closed  by  three 
or  more  layers  of  catgut  suture,  either  formalin  gut,  boiled 
in  alcohol  and  stored  in  iodine  and  spirit,  or  chromicized 
catgut  being  used.  Additional  support  is  given  by  two  or 
three  deep  silkworm  gut  stitches,  which,  however,  do  not  pene- 
trate the  peritoneum.  Sutured  in  this  way  the  abdominal  wall 
is  absolutely  secure.  The  patient  may  safely  be  allowed  up 
in  eight  to  ten  days. 

After-treatment. — All  cases  are  nursed  for  two  days  in  the 
Fowler  or  sitting  position.  If  there  is  any  evidence  of  shock, 
which  is  quite  rare,  continuous  saline  is  administered,  after 
Murphy's  method,  for  twelve  or  twenty-four  hours.  Fluids 
are  given  freely  by  the  mouth  any  time  after  six  hours  from 
operation.  Thus  it  is  quite  common  for  my  patients  to  have 
a  cup  of  tea  the  evening  of  their  operation. 

Nursed  in  this  position  and  treated  in  this  way.  anaes- 
thetic vomiting  is  very  rare.  It  probably  does  not  occur  in 
more  than  5  per  cent.  Nothing  indeed  is  more  striking  than  the 
rapidity  and  easy  recovery  of  these  cases.  Tiiev  are  allowed 
soups,  jellies,  puddings,  porridge,  bread  and  butter,  eggs.  etc.. 
from  the  third  day.  and  the  second  week  chicken,  fish  and  even 
potatoes. 

I  have  shown  that  the  immediate  mortality  should  not 
exceed  2  per  rent.  What  abotit  the  nfler-progress?     \\V  h.Tve 
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to  admit  that  some  complications  do  arise  and  finally  that  a 
few  cases,  probably  not  more  than  3  to  5  per  cent.,  derive  no 
benefit.  The  worse  the  condition  found  at  operation  the  more 
striking  and  complete  the  relief.  The  only  troublesome 
sequelae  in  my  exi^erience  are  two — (a)  peptic  ulcer  of  jeju- 
num, (b)  regurgitant  vomiting. 

I  have  had  three  instances  of  jejunal  ulcer.  All  of  them 
were  operated  on  before  the  year  1907.  Of  these  cases  two 
were  treated  by  myself,  by  excision  of  the  junction  containing 
the  ulcer,  closure  of  the  posterior  stomach  opening,  and  sub- 
stitution of  an  anterior  Y  gastrojejunostomy.  Both  re- 
covered, and  have  since  remained  well.  The  third,  a  police- 
man, operated  on  for  dilated  stomach  in  November,  1907,  was 
admitted  to  hospital  for  perforated  jejunal  ulcer  on  December 
9,  1 9 10.  Mr.  Kirk  operated  on  him  successfully,  and  he  left 
the  hospital  in  good  health  six  weeks  later. 

These  cases  were  all  amongst  my  earlier  operations,  where 
I  was  making  a  longer  jejunal  loop  than  I  now  do. 

This  complication  is  undoubtedly  a  very  serious  draw- 
back to  the  operation,  but  I  think  by  use  of  an  inner  catgut 
suture,  and  by  making  a  very  short  loop,  it  should  be  practi- 
cally eliminated. 

Regurgitant  vomiting  is  a  very  troublesome  sequel.  It 
is  quite  rare  in  the  modern  operation  where  the  jejunal  loop 
is  very  short — "no  loop."     When  present  is  due  to: 

(a)  Obstruction  by  an  adhesion  causing  an  acute  kink  in 
the  descending  loop  of  the  jejunum. 

(b)  Reflex  irritation  from  an  appendix,  ovary,  or  other 
distant  cause. 

(c) Persistence  of  former  hysterical  vomiting. 

If  due  to  an  adhesion  it  may  sometimes  be  relieved  by 
washing  out  the  stomach  and  massage.  The  injection  of 
fibrolysin  into  the  abdominal  wall  has  appeared  beneficial  in 
two  cases  in  which  I  have  used  it.  Failing  this,  the  cause 
must  be  removed  by  operation. 

Now  as  to  the  permanency  of  cure.  I  am  afraid  it  would 
be  unwise  to  contend  that  once  a  person  has  been  operated  on 
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for  gastric  ulcer,  perpetual  immunity  from  all  and  every  type  of 
indigestion  can  be  guaranteed.  My  present  list  is  too  recent 
to  admit  of  any  inference  on  this  point.  It  has  been  drawn 
up  rather  with  a  view  to  establish  the  comparative  safety  and 
immediate  benefit  of  the  modern  operation. 

I  have  many  cases,  however,  operated  during  the  past 
eleven  years  who  continue  in  perfect  health.  One  lady  operated 
on  in  1900,  after  years  of  suffering,  has  since  married,  has 
a  family  of  five  children,  but  has  remained  quite  free  of 
stomach  trouble.  Three  cases  operated  on  by  me  have  been 
accepted  by  three  different  first-class  British  insurance  com- 
panies without  any  addition  to  the  usual  premium. 

I  venture  with  confidence  to  submit  that  sufferers  from 
chronic  ulcer  of  the  stomach  or  duodenum,  which  has  failed 
to  respond  to  medical  treatment,  may  confidently  be  recom- 
mended to  consider  operative  treatment,  the  prospects  being 
an  immediate  risk  not  exceeding  2  per  cent,  with  90  per  cent, 
probability  of  complete  and  permanent  cure. 
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EARLY  DIAGNOSIS  OF  CARCINOMA  OF  THE  COLON. 
BY    JOSEPH    BURKE,    M.D., 

OF  BUFFALO,    N.   Y. 
Attending  Surgeon,  Sisters'  Hospital. 

Inasmuch  as  a  study  of  cancer  generally  is  most  inter- 
esting and  instructive,  cancer  of  the  intestines,  on  account  of 
its  anatomical  complications  and  variable  symptomatology, 
should  prove  doubly  so ;  particularly  does  this  obtain  when  we 
take  into  consideration  not  the  theory  of  the  subject  but  the 
practical  side  of  it,  and  this  I  will  endeavor  to  do.  The  early 
diagnosis  of  any  abdominal  carcinoma  is  in  many  instances 
life-saving  to  tlie  patient,  in  others  a  source  of  positive  judg- 
ment to  the  surgeon  or  physician  in  the  fatal  prognosis.  The 
early  diagnosis  of  primary  cancer  of  the  liver,  spleen,  or  pan- 
creas is  seldom  positively  made,  because  cancer  in  itself  gives 
rise  to  no  characteristic  symptoms,  its  resulting  complications 
being  sometimes  first  manifested  long  after  the  beginning  of 
the  malignant  process ;  but  in  carcinomata  affecting  the  gastro- 
intestinal tract,  dei>ending  entirely  upon  the  situation  as  well 
as  the  degree  of  the  progress  of  the  growth,  the  early  diagnosis 
is  in  a  great  many  instances  positively  determined,  and  the  re- 
sults of  the  early  surgical  attack  a  boon  to  the  patient  and  a 
source  of  gratification  to  the  surgeon. 

The  early  symptoms  of  cancer  of  the  colon  are  for  a 
long  time  very  indistinct  and  difficult  of  interpretation,  and, 
apart  from  the  anatomical  site  of  the  cancer,  they  depend  upon 
three  factors :  first,  stenosis,  second,  accompanying  intestinal 
catarrh,  and  third,  ulceration  of  the  growth  of  either  the 
mucous  membrane  or  externally  into  some  other  organ.  This 
last  fact  brings  to  my  mind  a  case  (J.  W.,  aged  55  years) 
of  carcinoma  of  the  sigmoid  that  T  saw  about  a  year  ago  in 
which  the  patient's  first  symptoms  were  those  of  colitis  and 
loss  of  weight  and  strength.  It  was  only  when  distressing 
bladder  disturbances  began  that  he  sought  medical  aid  and 
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the  true  nature  of  the  pathology  was  suspected  because  there 
had  occurred  an  ulceration  of  the  growth  from  the  sigmoid 
into  the  bladder  with  the  resulting  com.munication  of  the  in- 
terior of  the  colon  with  the  interior  of  that  viscus.  In  this 
case  when  the  patient  complained  of  diarrhoea  he  affirmed  also 
that  the  colicky  pains  preceding  and  accompanying  the  empty- 
ing of  the  bowel  radiated  to  the  anus.  Had  I  interpreted  this 
symptom  as  Rudolph  Schmidt  points  out,  my  suspicion  of  sig- 
moid cancer  would  have  been  immediately  aroused.  In  this 
instance  no  tumor  could  be  determined  by  abdominal  palpation 
for  a  long  time,  and  rectal  examination  showed  no  patholog>^ 
It  was  only  when  severe  cystitis  developed  and  gas  escaped 
through  the  urethra  that  the  diagnosis  was  made. 

When  a  pale  patient,  who  up  to  a  certain  given  moment 
has  enjoyed  perfect  health,  particularly  as  regards  his  diges- 
tion, suddenly,  with  or  without  dietar}-  indiscretion,  t'.^.,  eat- 
ing of  flatulence-producing  vegetables,  begins  to  suffer  from 
colicky  pains  in  his  abdomen  with  rumbling  noises,  and  either 
in  addition  to  obstinate  constipation  or  diarrhoea  notices  a  great 
loss  of  weight  and  increasing  muscular  weakness,  cancer  of 
some  portion  of  the  colon  should  be  immediately  suspected: 
when  the  stools  contain  blood  or  mucus  or  pus,  or  all  three  at 
the  one  time,  the  further  suspicion  of  cancer  is  strengthened ; 
and  if  a  mass  is  found  in  any  part  of  the  abdomen  with  or 
without  visible  peristalsis,  the  almost  positive  determination 
that  a  cancer  is  present  is  made.  In  this  connection  I  want 
to  emphasize  the  fact  that  tumors  of  the  sigmoid  are  very 
rarely  palpated  in  the  early  stages ;  what  we  do  sometimes 
feel  and  interpret  as  .sigmoid  cancer  is  either  chronic  inflamed 
and  enlarged  colon  or  scybala  above  the  strictured  IxDwel ;  that 
not  always  where  we  find  a  mass  in  tiie  abdomen  does  it  sig- 
nify the  exact  location  of  the  suspectt-d  cancer,  as  was  demon- 
strated in  a  case  of  another  carcinoma  of  the  sigmoid  flexure 
I  once  saw,  in  which  a  hard  mass  could  be  palpated  in  the  left 
upper  quadrant  and  the  diagnosis  of  cancer  at  that  point  was 
made,  but  the  autopsy  revealed  a  circular  scirrhous  carcinoma 
of  the  siq;-nirtlrl,  ;ui<I  the  m:\^^  tliat  .ippc.'iroJ  mi  Mk*  n])por  pur- 
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tion  of  the  descending  colon  was  hardened  faeces.  This  point 
is  important  on  account  of  the  surgical  attempt  to  relieve  the 
pathological  conditions,  and  the  placing  of  the  necessary  inci- 
sion. If  a  doubt  exists  as  to  the  anatomical  situation  of  this 
tumor,  the  X-ray  in  recent  time  has  become  a  valuable  adjunct 
to  our  diagnostic  armamentarium,  as  a  case  which  I  will 
describe  here  will  aptly  illustrate. 

Mr.  P.  Z.,  Lockport,  N.  Y.,  aged  forty  years ;  occupation, 
broom-maker. 

Family  History. — Gives  no  evidence  of  malignant  disease. 

Previous  History. — Patient  affirms  that  he  never  suflfered 
from  any  illness  up  to  the  time  of  the  present  one.    No  infections. 

Present  Illness. — About  a  yerir  ago  patient  began  to  com- 
plain of  gas  and  pain  in  the  right  side  of  the  abdomen ;  the 
exact  localization  was  indefinite,  but  the  pain  was  referred  to  the 
right  quadrant.  The  bowels  have  been  loose,  and  lately  there 
has  been  a  watery  diarrhoea,  and  for  this  reason  as  well  as 
for  the  colicky  pains  in  his  abdomen,  he  seeks  the  advice  of  a 
physician.  His  appetite  is  very  good.  Up  to  one  year  ago 
patient's  digestion  was  perfect;  he  never  suffered  from  bowel 
trouble  until  then,  when  he  suddenly  noticed  this  looseness. 
Lately  he  complains  of  a  feeling  of  weakness  and  is  easily 
fatigued  upon  exertion.  He  has  lost  28  pounds  during  the  past 
year.  He  has  never  passed  any  blood ;  the  only  difference  in 
the  nature  of  the  alvine  discharges  was  that  they  had  become 
watery.     There  has  been  no  nausea,  no  vomiting. 

Status  Prccsens. — Patient  shows  a  peculiar,  almost  yellowish, 
paleness  of  the  skin  and  mucous  membranes.  He  is  emaciated. 
Conjunctivae  not  icteric;  tongue  somewhat  coated  but  moist. 
There  are  no  palpable  lymphatic  glands  in  the  neck,  nor  in  any 
other  part  of  the  body.  Skin  lax,  shows  loss  of  fat.  Lungs 
and  heart  normal.  Abdomen :  The  abdomen  is  flat,  no  ascites ; 
there  is  no  visible  peristalsis.  On  the  right  side,  just  above  a 
line  drawn  through  the  umbilicus  and  below  the  end  of  the 
eleventh  rib.  is  a  slight  elevation  (Fig.  i).  Palpation  reveals 
this  to  be  a  hard,  somewhat  tender  mass,  which  is  irregular  in 
outline  and  movable,  but  is  not  attached  to  the  lower  border  of 
the  liver.  It  is  movable  during  inspiration ;  it  can  be  held  fixed 
(luring   expiration.      Bimanually.   ballottement    can    be    distinctly 
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felt.  There  is  no  pulsation  over  the  tumor,  and  it  cannot  be 
made  to  disappear  under  the  ribs.  There  is  no  rigidity  of  the 
right  rectus  muscle.  There  can  be  heard  no  gurgling,  no  peri- 
toneal friction  sounds  over  the  tumor.  Urine  normal.  Liver 
and  spleen  not  enlarged.  Faeces  show  no  pathological  elements, 
no  blood.  Blood:  secondary  anaemia;  haemoglobin  75  per  cent. 
Considering  in  this  case: 
(a)  Sudden  disturbances  of  bowel  function,  after  previous 
perfect  health;  (b)  loss  of  weight,  28  pounds,  and  increasing 
muscular  weakness;  (c)  colicky  pains  in  abdomen;  (d)  sec- 
ondary anaemia,  and   (e)   tumor  in  the  right  hypochondrium — 

Pig.  I. 


Case  P.  Z.,  outline  of  tumor. 

the  diagnosis  of  malignant  tumor  was  immediately  suspected. 
The  fact  that  the  tumor  was  hard,  tender,  and  irregular,  not 
round  and  smooth  in  outline,  passively  movable,  and  could  be 
held  fixed  during  expiration,  excluded  gall-bladder  in  the  diag- 
nosis; and,  further,  the  fact  that  the  mass  could  not  be  pushed 
up  under  the  ribs  and  made  to  disappear,  argued  against  kidney 
origin;  but  ballottement  characterizes  kidney  tumor,  so  docs  a 
mass  which  moves  downwards  with  inspiration  and  can  be  hekl 
fixed  during  expiration,  and  both  of  these  signs  were  jKosent 
in  our  case.  Coupled  with  this  the  observation  that  there  was  no 
blood  nor  mucus  nor  pus  in  the  stools,  no  peritoneal  friction 
sounds  heard  over  tumor,  no  peristalsis  visible,  causeil  us  to  hesi- 
tate a  litile  in  our  jjositive  ckckualion  that  we  had  to  do  with 
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hqjatic  Hexurc  carcinoma.  I  had  two  X-ray  plates  made  of 
the  colon  which  I  present  here ;  it  will  be  seen  how  beautifully 
the  differential  diagnosis  was  positively  determined.  In  Fig.  2 
will  be  observed  the  rectum,  sig^moid.  descending  and  trans- 
verse colon,  and  then  an  abrupt  cessation  of  the  shadow,  as  if 
the  bowel  were  cut  off  at  the  hepatic  Hcxure ;  it  will  be  noticed 
where  the  ciecum  should  be  seen  are  two  or  three  fine  shadows, 
showing  a  trickling  of  bismuth  through  the  constricted  tumor 
mass  at  the  flexure. 

In  a  second  plate  (Fig.  3)  taken  fifteen  minutes  after  the  first, 
will  be  noticed  a  little  more  distinctly  shadows  of  the  bismuth 
that  has  passed  through  after  fifteen  minutes  retroperistalsis. 
The  X-ray,  as  may  be  seen,  makes  very  plain  that  we  had  to  do 
with  constriction  of  the  hepatic  flexure  of  the  colon  and  excludes 
the  kidney.  I  want  to  say  here  that  a  sometimes  very  valuable 
aid  in  the  differential  diagnosis  of  tumor  of  colon  and  kidney, 
that  of  artificial  inflation  of  the  colon,  was  not  done  because  we 
thought  it  unnecessary  and  dangerous  in  this  instance.  Imme- 
diate operation  was  advised  and  it  was  done  three  days  follow- 
ing the  X-ray  examination. 

Operation  at  Sisters'  Hospital.  August  22,  191 1  :  Upon  open- 
ing the  abdomen  in  the  right  semilunar  line,  with  the  middle 
of  the  incision  corresponding  to  the  level  of  the  umbilicus,  I 
found  a  hard  mass  about  the  size  of  a  lemon  which  was  part 
of  the  hepatic  flexure  of  the  colon.  It  was  attached  by  adhe- 
sions to  the  posterior  wall  of  the  abdomen,  but  was  with  some 
difficulty  freed.  The  ciecum,  ascending  colon,  and  a  part  of  the 
transverse  colon  were  made  movable  by  an  incision  into  and 
freeing  of  the  parietal  peritoneum  and  delivered.  The  appendix 
was  somewhat  congested,  the  oecum  dilated,  and  the  ascending 
colon  contracted  to  alxnit  half  its  length,  a  point  which  Moynihan 
calls  attention  to  in  his  work.  The  ileum  was  divided  between 
clamps  as  was  also  the  transverse  colon  ;  the  lower  end  of  the 
ileum,  the  caecum,  the  ascending  colon  with  tumor,  and  part  of 
the  transverse  colon  were  removed,  as  well  as  some  enlarged 
glands  of  the  mesentery.  The  ends  of  the  remaining  pans  of 
the  ileum  and  transverse  colon  were  closed  and  inverted.  Then  a 
side-to-side  anastomosis  of  the  ileum  with  the  transverse  colon 
was  made  in  the  direction  of  the  normal  fecal  current.  1  made 
the  anastomosis  about  two  and  one-half  inches  in  length,  using 
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Case  P.  Z.,    bismuth  test,  before  operatii 
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Case  P   Z..  all er  operation. 
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Cmc  P.  X..  alter  operation.     I'l.il  i- taken  t»-n  minutes  later  than  Im«.  4 
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the  clamp  method  and  Connell  suture,  reinforced  all  around  with 
Lembert  suture.  After  a  thorough  toilet  of  the  peritoneum  the 
wound  was  closed  in  the  usual  manner. 

On  the  twentieth  day  after  the  operation,  the  day  previous 
to  patient  leaving  hospital,  cured,  two  X-ray  plates  were  made, 
to  which  also  I  wish  to  call  attention.  In  this  plate  (Fig.  4) 
will  be  seen  the  bismuth-filled  ascending  and  transverse  colons, 
and  some  of  the  bismuth  forced  through  the  anastomosis  open- 
ing into  the  ileum.  In  the  plate  (Fig.  5)  taken  ten  minutes  after 
Fig.  4,  the  half  of  the  transverse  colon  nearer  the  anastomosis 
is  seen  contracted  and  almost  empty  of  bismuth,  while  the  ileum 
is  seen  to  contain  much  more  bismuth  than  in  Fig.  4. 

I  wish  to  thank  Dr.  Leonard  Reu  for  these  excellent  X-ray 
pictures. 

Differential  Diagnosis.  — The  differential  diagnosis  of 
cancer  of  the  colon  can  best  be  considered  by  a  study  of  the 
flexures,  situations  where  the  growths  most  frequently  occur. 

Beginning  at  the  caecum,  we  find  two  pathological  con- 
ditions that  can  simulate  carcinoma,  appendicitis  in  old  people 
and  ileocaecal  tuberculosis.  There  are  cases  of  appendicitis, 
though  very  rare,  that  cannot  be  absolutely  determined  in  the 
early  stages,  and  only  when  an  acute  recurrence  is  present 
is  the  benign  nature  of  the  disease  determined;  there  are  others 
in  which  the  differential  diagnosis  between  caecum  carcinoma 
and  appendicitis  in  the  beginning  gives  rise  to  great  speculation, 
when  there  exists  elevation  of  temperature  and  sometimes 
repeated  chills,  as  well  as  acute  local  pain.  But  here  as  well 
as  in  all  cases  the  taking  of  a  very  careful  previous  history 
up  to  the  time,  and  exact  detailed  symptomatology  of  the 
present  illness,  ought  to  be  of  great  diagnostic  aid.  Some  ob- 
servers have  claimed  that  temperature  in  itself  speaks  against 
carcinoma,  but  in  this  they  absolutely  err.  because  temperature 
elevation  is  a  not  seldom  phenomenon  in  gastro-intestinal 
cancer,  as  Frciiweiler,  of  Zurich,  ct)nclusively  demonstrated. 
Fromme,  of  Halle,  claims  that  this  fever  in  cancer  is  due  to 
destruction  of  the  primary  tumor,  largo  lymph-channels  being 
oijcncd   up,   and  a  great   amount  of  bacteria   brcnight   to  the 
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lymph-glands  and  their  toxins  permeating  the  blood.  Hence 
I  would  suggest  in  the  differentiation  of  carcinoma  from 
appendicitis  in  elderly  people,  that  we  pay  absolutely  no  atten- 
tion to  the  temperature  as  against  carcinoma.  It  matters  little, 
however,  to  the  surgeon  as  both  conditions  demand  early 
surgical  attack,  and  one  who  opens  the  abdomen  to  operate 
an  appendix  ought  to  be  ready  to  do  a  radical  operation  in 
case  his  pathology  proves  to  be  cancer.  Again,  as  Tuffier 
has  reported,  there  are  cases  of  malignant  diseases  of  the 
caecum  with  abscess  formation. 

Since  writing  the  above  paragraph  concerning  the  differ- 
ential diagnosis  of  caecum  carcinoma  in  which  fever  is  present 
as  a  prominent  symptom,  I  have  seen  and  operated  on  a  case, 
the  history  of  which  I  think  ought  to  be  given  in  detail.  On 
account  of  the  suddenness  of  the  onset  of  abdominal  pain, 
temperature  103°,  pulse  105,  and  exquisite  tenderness  on  pal- 
pation, as  well  as  a  well-defined  mass  in  the  right  iliac  region, 
adiagnosisof  acute  appendicitis  with  perityphlitis  was  suspected 
by  another  physician  who  saw  the  patient  on  the  second  day 
of  the  acute  attack.  I  was  invited  by  the  attending  physician 
to  see  the  patient,  on  the  twelfth  day,  and  after  going  into  the 
history  of  the  case   minutely,   obtained  the   following  data: 

September  28,  191 1:  Mrs.  C.  O'B.,  fifty  years  of  age,  mar- 
ried, one  child  twenty-two  years  of  age.  Father  died  at  seventy- 
eight  of  paralysis.  Mother  at  sixty-two ;  cause  indefinite.  Patient 
as  a  child  never  had  any  infectious  diseases  until  she  was  four- 
teen years  of  age,  when  she  suffered  from  double  quotidian 
malaria.     Last  menstruation  five  months  ago. 

Present  Illness. — Up  to  one  year  ago  she  was  perfectly  well 
and  able  to  do  her  household  work,  including  washing,  without 
fatigue.  At  that  time  and  up  to  six  months  ago  she  noticed  that 
she  was  losing  weight  and  that  she  was  easily  fatigued  in  doing 
her  work,  and  had  to  give  it  up.  Her  daughter  noticed  that  her 
complexion  was  becoming  paler  and  that  she  looked  bad.  About 
six  months  ago  she  noticed  that  unless  she  took  a  physic  (Cas- 
cara)  every  day  her  bowels  would  not  move.  This  obstinate 
constipation  has  persisted  up  to  the  present  time ;  there  has  been 
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no  diarrhoea.  She  never  noticed  blood  nor  pus  nor  mucus  in 
the  stool.  She  has  complained  of  pain  when  about  to  urinate 
and  griping  pains  just  before  the  bowels  act.  She  has  never 
vomited,  but  lately  her  appetite  has  been  poor.  Twelve  days 
ago  she  began  to  complain  suddenly  of  cramps  in  her  right  iliac 
region,  which  I  have  already  described. 

Status  Prcesens. — The  patient  has  a  yellowish,  pale,  anaemic 
color.  The  mucous  membrane  is  pale ;  there  is  no  jaundice  of 
the  conjunctivae;  no  glands  palpable  in  any  part  of  the  body. 
Tongue  clean  and  moist;  heart  and  lungs  normal. 

Fig.  6. 


Outline  of  tumor  Sept.  38,  191 1. 

Abdomen :  Liver  and  spleen  not  enlarged ;  inspection  of 
the  abdomen  shows  a  rounded  prominence,  the  centre  of 
which  corresponds  to  a  point  an  inch  below  McBurney's  point. 
There  are  no  visible  peristaltic  waves ;  palpation  reveals  this 
swelling  to  be  a  hard,  exquisitely  tender,  somewhat  uneven  mass, 
which  can  be  slightly  moved  from  side  to  side  (Fig.  6).  The 
mass  extends  about  a  finger-breadth  above  a  line  drawn  throui^h 
the  umbilicus,  and  extends  to  the  left  about  an  inch  beyond  the 
middle  line.  It  measures  in  its  longitudinal  tliainctcr  5  inches,  in 
its  transverse  diameter  4^2  inches.  Over  the  centre  of  this  tumor 
there  is  a  dnll  tympanitic  note.     The  skin  and  abdominal  wall 
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are  movable  over  the  tumor,  particularly  near  the  anterior  supe- 
rior spine.    There  is  no  rigidity  of  the  right  rectus  muscle. 

October  5:  Temperature,  99^;  pulse,  118;  respiration,  20. 
There  is  less  pain  complained  of.  Left  lateral  position  causes 
dragging  pain  referred  to  the  site  of  swelling  in  the  right  iliac 
region.  The  mass  is  not  so  tender  to  palpation,  and  its  limits 
are  more  confined  than  five  days  ago.  It  goes  about  to  a  line 
drawn  through  the  umbilicus  above  and  not  quite  to  the  middle 
line  laterally  (Fig.  7).  The  tumor  is  not  respiratory  movable. 
There  is  no  rigidity  of  the  right  rectus  muscle.     The  skin  and 

Fig.  7. 


^^  ^  ^ 

Outline  of  tumor  Oct.  s,  1911. 

underlying  structures  comprising  the  abdominal  wall  over 
the  site  of  swelling  can  be  moved  as  if  separated  from  and 
gliding  over  the  tumor.  Bloofl  shows  the  following:  Haemo- 
globin, 75  per  cent.;  white  cells.  10,900;  polymorphonuclears,  81 
per  cent.;  large,  13  per  cent.;  small,  6  per  cent.;  erythrocytes. 
3,500,000.  Stools  contain  no  blood,  no  mucus,  no  pus.  Urine 
negative,  Diazo  reaction  not  present. 

Considering  in  this  case :  ( i )  no  previous  infections  except- 
ing malaria;  (2)  loss  of  weight,  29  pounds  in  six  months;  (3) 
obstinate  constipation;  (4)  increasing  muscular  weakness;  (5) 
griping  pains  just  before  defecation ;  (6)  the  absence  of  vomit- 
ing, especially  at  the  onset  of  and  during  the  recent  febrile  ill- 
ness;    (y)    yellowish  pale  color  of  skin;    (8)    the   fact    that   the 
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tumor  persisted  even  after  the  cessation  of  the  fever;  (9)  the 
clean  moist  tongue,  which  personally  I  have  never  seen  in  any 
acute  abscess  case;  (10)  and  this  is  the  most  important  point 
and  the  one  on  which  I  place  the  greatest  dependence,  and  which 
as  far  as  I  am  aware  has  not  had  attention  called  to  it  in  the 
literature,  namely,  the  fact  that  the  skin  and  underlying  struc- 
tures of  the  abdominal  wall  over  the  site  of  the  swelling  could 
be  moved  by  the  palpating  hand  as  if  separated  from,  and  gliding 
over,  the  tumor.  I  have  never  obsen^ed  a  case  of  abscess  in  the 
abdomen  large  enough  to  see  and  outline  where  the  muscles  over 
it  were  not  on  guard  and  which  could  be  moved  as  above 
described.  I  did  not  therefore  hesitate  to  affirm  that  we  had 
to  do  with,  not  appendicitis  with  abscess,  but  carcinoma  of  the 
caecum,  a  diagnosis  the  correctness  of  which  was  demonstrated 
at  operation.  Fever  and  81  per  cent,  polymorphonuclear  leuco- 
cytes in  a  count  of  10.900  and  still  no  acute  abscess  are  observa- 
tions to  be  considered  in  a  negative  way. 

I  made  an  incision  through  the  middle  third  of  the  right 
rectus  muscle,  splitting  the  fibres.  Upon  opening  the  abdomen  I 
found  a  mass  about  the  size  of  two  fists.  The  tumor  proved  to 
be  a  carcinoma  of  the  caecum.  The  omentum  attached  to  the 
tumor  mass  was  ligated  off  in  sections.  The  lumor  itself  was 
not  adherent  to  the  surrounding  structures  except  slightly  to 
the  posterior  abdominal  wall.  The  caecum  was  delivered,  the 
parietal  peritoneum  external  to  it  was  cut  and  freed,  and  the 
caecum  and  ascending  colon  raised  upward  and  toward  the 
median  line,  the  mesenterj^  of  the  ileum  and  of  the  caecum  were 
ligated  in  sections  with  heavy  celluloid  linen.  Inasmuch  as  the 
mesentery  of  the  terminal  ileum  was  short  I  removed  about  14 
inches  of  the  ileum,  the  caecum  with  mass,  and  ascending  colon, 
between  clamps.  The  end  of  the  remaining  colon  I  dosed  with 
a  continuous  suture ;  touched  the  line  with  carbolic  acitl  and 
alcohol,  and  then  with  the  Lembert  continuous  suture  buricil  tlu' 
stump.  The  end  of  the  ileum  was  treated  in  like  manner,  and  a 
side-to-side  anastomosis  made  of  the  ileum  with  tlie  transverse 
colon  in  an  isoperistaltic  direction.  The  anastomosis  opening 
was  about  an  inch  and  one-half  in  length  in  its  interior;  the 
omentum  was  sewed  over  the  anterior  suture  layer  of  the  anasto- 
mosis. The  toilet  of  the  peritoneum  was  made  in  the  u>;ual 
manner  and  the  al)domin;d  wound  ildsed. 
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The  post-operative  history  is  as  follows:  During  the  first 
forty-eight  hours  patient  vomited  three  times,  complained  of  no 
pain,  no  bladder  disturbances ;  the  abdomen  was  soft,  and  liver 
dulness  normal.  The  pulse  ranged  about  120,  respiration  24, 
At  the  end  of  the  second  day  an  enema  brought  some  gas  and 
fecal  colored  water;  on  the  third  day,  after  a  soapsuds  enema, 
patient  passed  considerable  flatus  and  some  fecal  colored  matter. 
On  the  third  day  the  pulse  suddenly  became  accelerated,  respira- 
tions went  up  to  50,  lips  became  cyanosed,  and  signs  of  hypo- 
static pneumonia  developed,  until  the  fourth  day,  when  death 
occurred,  the  cause  of  death  being  hypostatic  pneumonia.  A 
postmortem  was  not  allowed. 

I  have  no  doubt  that  had  I  been  called  to  attend  the  patient 
in  the  early  days  of  her  febrile  illness,  instead  of  on  the  twelfth 
day,  I  would  have  been  deceived  by  the  clinical  picture  pre- 
sented, and  I  am  sure  there  is  no  doctor  who  would  not  have 
suspected  an  acute  appendicitis  or  a  perforation  of  the  caecum 
with  abscess  formation,  had  he  been  called  early  to  see  the  case, 
because  we  do  not  know  definitely  whether  or  not  at  that  time 
there  had  been  a  complicating  local  plastic  peritonitis.  I  do  not 
know  how  to  explain  the  reduction  of  the  size  of  the  mass  from 
September  28  to  October  5,  as  shown  in  these  pictures,  except 
possibly  an  acute  plastic  peritonitis  existed,  in  the  omentum, 
which  was  found  adherent  to  growth,  and  absorption  of  the  exu- 
date took  place. 

In  differentiating  cancer  from  tuberculosis  of  the  c?ecum, 
however,  most  careful  examination  of  both  lung  apices  for 
healed  tubercular  processes,  the  presence  of  the  Diazo  re- 
action in  the  urine,  the  finding  of  the  tubercle  bacilli  in  the  stool, 
and  lastly  the  positive  Von  Pirquet  reaction,  should  guide  the 
surgeon  in  the  right  direction.  There  are  cases  of  ileociecal 
tuberculosis  that  even  after  removal  cannot  be  differentiated 
from  cancer  except  by  careful  microscopical  inspection. 

The  differential  diagnosis  of  hepatic  flexure  carcinoma 
we  have  already  discussed  in  detail  in  our  case  report ;  the  chief 
causes  of  error  are  gall-bladder  and  liver  neoplasms,  and  kidney 
tumors. 
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1  saw  a  case  (Mr.  C.  W.,  sixty-three  years  old),  however, 
about  two  months  ago,  that,  on  account  of  a  hard  painful  mass 
about  at  the  hepatic  flexure,  the  thought  of  carcinoma  of  that 
part  was  taken  into  consideration,  because  the  patient  had  lost 
considerable  weight  within  a  short  period,  was  obstinately  con- 
stipated, and  complained  of  colicky  pains  and  gas  in  the  abdo- 
men; but  from  the  fact  that  he  was  jaundiced  somewhat,  that  the 
tumor  could  not  be  separated  from  the  liver  and  was  not  movable, 
that  years  before  he  had  had  an  attack  of  what  I  judge  was 
acute  biliary  colic,  I  made  a  diagnosis  of  gall-stone  disease  with 
Riedel's  lobe;  operation  revealed  impacted  cystic  duct  stone,  a 
Riedel's  lobe,  and  the  mass  which  I  misinterpreted  was  omentum 
which  was  infiltrated,  attached  to  and  enveloped  the  gall-bladder 
and  lower  border  of  the  liver. 

Carcinoma  of  the  transverse  colon  is  so  exceedingly 
rare  that  confusion  with  gastric  carcinoma  of  the  greater  cur- 
vature is  of  seldom  occurrence.  The  gastric  symptoms,  such 
as  coffee-grounds  vomit,  the  Boas-Oppler  bacilli,  and  the  ab- 
sence of  free  HCl,  and  the  presence  of  lactic  acid  in  the  stomach 
contents,  need  only  to  be  mentioned  to  differentiate  it  from 
stomach  cancer;  then  too  the  X-ray  ought  to  be  an  aid.  as 
a  case  I  shall  briefly  mention  will  illustrate. 

The  patient  (Mrs.  M.,  forty-five  years  of  age)  complained 
of  great  loss  of  weight  and  rapidly  diminishing  strength,  and  a 
somewhat  painful  lump  about  the  size  of  a  lemon  which  appeared 
in  the  middle  line  of  the  abdomen  just  above  the  umbilicus.  She 
complained  of  no  gastric  symptoms.  On  account  of  the  mobility 
of  the  tumor  mass  and  the  constipation  which  was  present,  the 
idea  that  possibly  a  transverse  colon  carcinoma  existed  was 
thought  of.  The  X-ray  pictures  showed  definitely  a  greater 
curvature  carcinoma  and  normal  colon. 

Of  course  there  are  cases  of  carcinoma  of  the  transverse 
colon  that  rupture  into  the  stomach  and  give  rise  to  fecal  vomit- 
ing, but  with  the  diagnosis  of  such  a  condition,  inasnuidi  as 
it  concerns  an  advanced  stage  of  the  tlisease.  we  have  in  this 
paper  nothing  to  do. 
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Carcinoma  of  the  splenic  flexure  I  have  never  personally 
observed,  but  Schmidt  says  the  only  conditions  that  can  be  mis- 
taken for  it  are  carcinoma  of  the  stomach  and  of  the  spleen. 
Here  again  the  X-ray  should  prove  of  great  assistance. 

In  malignant  disease  of  the  sigmoid  where  the  early  pains 
are  referred  to  the  bladder  and  left  testicle,  the  error  of  con- 
founding it  with  nephrolithiasis  can  obviously  be  made;  but 
the  absence  of  pathological  urinary  changes,  blood,  pus,  etc., 
the  negative  X-ray  findings  as  regards  stone  in  kidney  or 
ureter,  would  exclude  kidney  colic  at  once. 

In  this  pai^er  I  have  endeavored  to  confine  myself  strictly 
to  the  practical  side  of  the  early  recognition  of  colon  cancer, 
and  if  I  have  digressed  somewhat  with  the  recitation  of  per- 
sonal cases,  it  has  been  with  the  innocent  intention  to  avoid 
theoretical  discussion  and  quotations  from  authorities  so  called, 
and  to  give  the  results  of  my  own  clinical  observation. 


NON-TRAUMATIC  LARGE  HEMORRHAGE  INTO  THE 
KIDNEY  SUBSTANCE  OR  ITS  SURROUNDINGS. 

BY    RUSSELL    STORY    FOWLER,    M.D., 

OF   BROOKLYN,    N.    Y. 

Hemorrhage  into  the  kidney  substance  or  in  the  neigh- 
borhood of  the  kidney  commonly  follows  trauma;  but  spon- 
taneous hemorrhage  is  so  rare  as  to  constitute  a  surgical 
curiosity.  The  etiology  of  such  hemorrhage  is  found  to  reside 
in  an  arteriosclerotic  condition  of  the  kidney,  as  in  Doll's 
second  case;  in  acute  nephritis,  as  in  a  case  reported  by 
W.  H.  Dickinson  of  congestive  nephritis  resulting  from  ex- 
posure, in  which  at  the  autopsy  each  kidney  was  found  im- 
bedded in  a  mass  of  coagulated  blood  which  lay  outside 
the  capsule  in  the  surrounding  cellular  tissue ;  the  hemorrhage 
was  caused  by  a  rupture  of  the  capsule  from  congestive  swell- 
ing of  the  kidney.  Rupture  in  each  kidney  was  at  the  inferior 
portion.  A  tumor  of  the  kidney  may  cause  hemorrhage,  as 
in  the  case  operated  by  Tuffier,  a  man  of  forty  who  had  a  hem- 
orrhage into  the  right  kidney  from  a  round-celled  sarcoma  of 
the  kidney.  The  case  terminated  fatally.  A  fourth  cause  is 
found  in  rupture  of  an  aneurism  of  the  renal  artery  or  one  of 
its  branches  either  before  entering  the  kidney  or  into  the 
kidney  substance.  In  the  Philadelphia  Medical  Journal,  May 
5,  1900,  Keen  reported  a  case  of  aneurism  of  the  renal  artery 
and  gave  a  resume  of  twelve  other  cases:  Titius  (S.  C), 
Gossett,  Leudet,  Danner,  Catalog  Museum  St.  Barth.  Hosp., 
London,  1882,  i,  234,  Specimen  1636,  Armstrong.  Turner. 
Hochenegg,  Oestrich  (two  cases),  Griiber.  Hahn.  Morris, 
in  The  Lancet,  October  6,  igoo,  rejiorted  twenty  cases  (Hil- 
ton, Morris,  Rouppc,  Danyau.  Mounier.  Murray.  Dourlin) 
and  the  thirteen  cited  in  Keen's  paper.  Tiie  case  in  Morris's 
|)apcr  known  as  the  Reeves  case  is  the  same  as  the  Tmner 
case  in  Keen's  paper.  The  Titius  ease  in  Keen's  paper  seems 
to  be  a  reference  to  Nebel's  ease,  tlie  better  history  !)eing  in 
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Morris'  paper.  Skillem  in  the  Journal  of  the  American 
Medical  Association,  January  6,  1906,  was  able  to  add  five 
cases  (Deaver,  Fulton,  Abbott,  Barnard's  first  case,  and  Bar- 
nard's second  case).  Since  Skillern's  paper  but  one  new  case 
has  occurred — Markley,  Medical  Council,  Philadelphia,  1909. 
iv,  225.^ 

Of  these  26  cases  (Keen,  Gossett,  Oestrich,  two  cases, 
Nebel,  Armstrong,  Markley,  Turner,  Hochenegg,  Griiber, 
Hahn,  Hilton,  Morris,  Rouppe,  Danyau,  Mounier,  Deaver, 
Leudet,  Banner,  Museum  Specimen,  Abbott,  Barnard,  two 
cases,  Murray,  Fulton,  Dourlin)  six  (Leudet,  Danner,  Museum 
Specimen,  Oestrich,  Abbott,  Barnard)  gave  no  symptoms 
traceable  to  aneurism,  the  aneurism  being  discovered  at  au- 
topsy; three  of  these  cases  (Murray,  Fulton,  and  Barnard's 
second  case)  are  not  completely  enough  reported  to  be  of  value. 
Ten  cases  (Turner,  Hochenegg,  Griiber,  Hahn,  Hilton,  Morris, 
Rouppe,  Danyau,  Mounier,  Deaver)  show  hemorrhage  into  the 
kidney  immediately  following  severe  injury,  with  recorded  kid- 
ney symptoms  at  the  time  of  injury  and  followed  later  by  trau- 
matic aneurism.  In  addition  are  five  cases  (Keen,  Gossett, 
Dourlin,  Armstrong,  Markley),  in  which  there  was  no  history 
of  traumatism  and  in  which  rupture  occurred,  which  have 
sufficient  data  to  be  of  clinical  value.  In  the  remaining  two 
cases  (Oestrich,  Nebel)  it  is  doubtful  whether  or  not  trau- 
matism entered  as  a  factor. 

A  synopsis  of  Markley's  case  is  as  follows: 

History. — Male,  aged  seventy  years,  pain  in  the  left  inguinal  region 
with  enlargement  of  the  spermatic  cord.  First  pain  had  been  in  the  left 
testicle.  Pain  increasing.  Had  had  two  or  three  attacks  of  gravel  (?). 
Pain  became  rapidly  worse.  On  the  second  day  severe  pains  in  the 
entire  left  side.  Third  day  sudden  excruciating  pain  with  collapse.  Pain 
over  region  of  the  kidney.  Died  four  hours  later.  Autopsy  showed 
aneurism  of  the  renal  artery  just  outside  the  kidney,  with  a  deep  con- 
vexity on  the  anterior  surface  of  the  kidney  from  pressure.  The  aneurism 
extended  from  the  internal  inguinal  ring  almost  to  the  diaphragm. 

September  19,  1909,  there  was  referred  to  me  a  case  which 
at  operation  proved  to  be  one  of  spontaneous  bleeding  into 

*  There  has  been  some  question  as  to  the  total  number  of  cases 
reported,  Skillern  giving  the  total  number  of  cases  as  27  in  1906. 
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the  kidney  substance,  without  any  history  of  injury.  The 
history  of  the  case  given  below  shows  that  there  had  been 
three  attacks  of  lumbar  pain  similar  to  the  one  with  which  she 
suffered  when  referred  to  me,  extending  over  a  period  of 
twenty  years.  The  pathological  condition  found  at  operation 
was  so  unusual  and  the  clinical  picture  so  striking  that  no  term 
seemed  better  to  describe  the  condition  than  that  of  apoplexy 
of  the  kidney. 

T,  G.,  female,  aged  fifty-two,  quite  stout,  was  referred  to 
me  September  19,  1909,  by  Dr.  Licht  with  the  following  history: 
Ten  days  before  her  admission  she  had  noticed  a  slight  dull 
pain  in  the  back,  which  four  days  later  became  more  severe ;  she 
then  noticed  considerable  blood  in  the  urine  and  several  clots. 
Urination  was  accompanied  by  sharp  cutting  pain  in  the  left 
lumbar  region,  radiating  to  the  front  of  the  abdomen  and  down- 
ward to  the  pelvis.  Urination  occurred  three  or  four  times 
daily,  and  the  patient  was  not  obliged  to  get  up  at  night.  The 
cutting  pain  in  the  back  was  worse  at  night.  There  was  a 
chill  followed  by  fever.  Three  days  before  admission  there 
had  been  three  attacks  of  vomiting.  On  the  morning  of  admis- 
sion the  pain  became  localized  to  the  left  lumbar  region,  and 
there  was  considerable  tenderness  in  that  region. 

The  patient  gave  a  history  of  having  had  a  severe  malaria 
twenty-five  years  before,  lasting  for  two  and  a  half  years.  She 
had  had  three  attacks  of  lumbar  pain  similar  to  the  present  one, 
the  first  20  years  ago,  the  second  5  years  later,  and  the  third  6 
years  before  the  present  attack.  The  third  attack  was  the  most 
severe.    The  history  was  in  other  respects  negative. 

Examination  showed  a  tender,  immovable  tumor  the  size  of 
a  cocoanut  occupying  the  site  of  the  left  kidney.  The  mass  was 
plainly  visible  as  well  as  palpable.  Temperature,  98°  ;  pulse,  104; 
respiration,  24.  Urinalysis:  specific  gravity,  1025;  color,  red; 
reaction,  acid;  albumin,  a  trace;  urea,  19  gr.  to  the  ounce; 
microscopical,  an  abundance  of  red  and  white  blood-cells ;  some 
hyaline  casts ;  quantity,  45  ounces,  lilood  examination :  hiciiio- 
globin,  95  per  cent.;  leucocytes,  7800;  differential,  75  per  cent. 
X-ray  examination  negative,  no  stone  discoverable.  Permission 
could  not  be  obtained  for  a  cystoscopic  examination,  and  the 
patient  deiiiandecl  iniiiiodiatc  relief. 
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.AJthough  no  history  could  be  obtained  of  the  sudden  passage 
of  a  large  quantity  of  urine  following  relief  of  the  pain,  and 
although  the  X-ray  did  not  show  a  stone,  it  was  thought  probable 
that  the  case  was  one  of  hydronephrosis  associated  with  cal- 
culus. Operation,  however,  disclosed  a  very  different  condition. 
A  six-inch  incision  in  the  lumbar  region  was  carried  down 
through  the  transversali.s  fascia,  and  the  kidney  fat  exixjsed. 
Immediately  on  opening  the  transversalis  fascia  there  was  a  gush 
of  a  small  quantity  of  fluid  blood.  This  was  sponged  away,  and 
a  number  of  clots,  about  a  double  handful,  removed  from  the 
kidney  fat.  The  kidney  fat  was  separated  down  to  the  kidney 
and  the  kidney  brought  up  into  the  incision.  There  was  con- 
siderable free  bleeding.  \\  ith  the  first  and  second  fingers  of  the 
left  hand  pressing  the  pedicle  of  the  kidney,  the  organ  was 
examined.  It  was  found  that  there  was  a  rent  in  the  capsule 
and  in  this  rent  a  large  clot  shaped  to  the  kidney.  On  account 
of  the  hemorrhage  it  was  deemed  wise  to  do  a  nephrectomy. 
The  tissues  surrounding  the  renal  artery  and  vein  were  some- 
what oedcmatous,  the  pedicle  was  ligated  en  inassc  with  braided 
catgut.  The  kidney  was  removed,  the  wound  cleansed  from 
fluid  blood  and  clots,  and  as  there  was  some  oozing  from  torn 
adhesions  in  the  neighborhood  of  the  diaphragm,  the  entire 
wound  was  packed  tightly,  the  end  of  the  packing  being  led  out 
of  the  lower  angle  of  the  wound.  The  wound  was  then  closed, 
except  for  its  lower  angle,  with  layer  sutures.  The  packing 
was  removed  on  the  fourth  day  and  a  small  strip  reinserted,  the 
wound  healing  per  primam  except  at  the  point  of  the  emergence 
of  the  packing.  This  granulated  rajjidiy.  The  patient  was  out 
of  bed  on  the  twelfth  day  and  went  home  on  the  eighteenth 
day.  The  one  untoward  symptom  noted  was  some  bladder  irri- 
tation from  concentration  of  the  urine ;  this  was  remedied  by 
the  ingestion  of  large  quantities  of  fluids  and  alkalies. 

The  kidney  presents  the  following  appearance :  a  tear  in  the  capsule 
through  which  there  had  escaped  a  considerable  ariiount  of  blood ;  a 
partially  organized  clot  beneath  the  capsule,  which  had  dissected  the 
capsule  on  the  convexity  of  the  kidney  loose  from  the  cortex ;  this  shows 
that  the  hemorrhage  had  extended  through  the  rupture  of  the  capsule ; 
a  small  rupture  at  the  lower  pole  of  the  cortex,  through  which  the 
blood  had  escaped  from  the  kidney  structure ;  a  cavity  the  size  of  an 
egg  in  the  cortex  filled  with  fresh  blood-clot;  a  few  small  clots  in  the 
pelvis  of  the  kidney  and  in  the  upper  part  of  the  ureter.     This,  as  well 
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as  the  presence  of  blood  in  the  urine,  showed  that  there  had  been  some 
connection  between  the  hemorrhage  in  the  cortex  and  the  pelvis.  Such 
an  opening,  however,  cannot  be  made  out  in  the  specimen.  Dr.  Arthur 
C.  Holzman  reports  the  microscopical  examination  as  follows:  (i)  Sec- 
tion taken  from  upper  pole  of  kidney  away  from  the  blood-clot  shows 
no  apparent  change  in  the  kidney  structure.  (2)  Section  bordering  on 
blood-clot  shows,  first,  the  blood-clot,  and  bordering  this,  the  broken- 
down  structure  of  the  kidney.  Passing  away  from  the  clot,  the  normal 
structure  of  the  kidney  is  perceived  in  a  state  of  molecular  necrosis 
apparently  from  pressure.  Here  the  renal  tubules  are  filled  with  blood 
and  widely  distended,  others  are  collapsed  from  the  pressure  of  the  dis- 
tended tubules.  Still  further  externally  is  a  zone  of  tissue,  where  renal 
tissue  is  unchanged  except  for  the  tubules  which  are  enormously  dis- 
tended with  blood,  which  passes  off  into  normal  renal  structure.  No- 
where is  there  an  infiltration  of  round  cells  or  fibrous  tissue.  The  red 
blood-cells  retain  their  form  and  are  not  broken  down.  (3)  Section  of 
blood-vessel  (vein  entering  cavity)  shows  an  atrophy  of  the  coats.  Other- 
wise no  change. 

ABSTRACTS    OF    OTHER    REPORTED    CASES. 

In  1910  Dr.  Paul  Pick  described  a  case  operated  upon  March,  1909, 
by  Schnitzler.  Schnitzler's  case  was  that  of  a  woman  of  fifty-three, 
who,  during  the  menopause,  had  had  violent  hemorrhages.  Eight  years 
previously  she  had  had  an  attack  of  illness  with  jaundice  lasting  four 
weeks,  accompanied  with  violent  pains  on  the  right  side  of  the  abdo- 
men. For  a  number  of  years  she  had  been  constipated.  A  few  days 
before  coming  to  operation,  she  had  become  suddenly  attacked  with 
violent  pains  in  the  right  side  of  the  abdomen.  These  pains  were  so 
severe  that  she  became  unconscious ;  she  had  since  had  continuous  pain. 
There  was  no  vomiting;  the  bowels  had  last  moved  four  days  before. 
Temperature  37.2° ;  pulse  ^2.  The  patient  was  of  medium  size,  rather 
corpulent,  of  pale  complexion.  There  was  slight  jaundice.  The  right 
side  of  ':hc  abdomen  was  somewhat  distended.  Percussion  gave  normal 
resonance  over  the  spleen  and  stomach.  Palpation  revealed  a  some- 
what enlarged  liver;  there  was  marked  sensitiveness  over  the  liver;  this 
s:ensitiveness  was  more  extreme  in  the  right  mammillary  line  below  the 
liver,  where  there  was  also  felt  a  resistance.  Urinalysis  was  negative. 
A  clinical  diagnosis  of  cholecystitis  was  made.  .An  incision  over  the 
region  of  the  gall-bladder  showed  a  firmly  distended  g.ill-bladder  about 
as  large  as.  a  child's  head,  but  with  no  trace  of  recent  iiitkimmation  or 
gall-stones.  Exploring  further  it  was  found  thcro  was  an  e.xtensive 
hiematoma  beneath  tlic  mesocolon  and  in  the  retroperitoneal  connective 
tissue;  the  abdominal  wound  was  sutured  and  an  incision  made  in  the 
flank  for  exploration  of  the  kidney.  Upon  separating  the  fatty  capsule 
there  was  found  a  large  clot  surrounding  the  kidney  on  all  sides.  .After 
removal  of  the  clot  the  kidney  seemed  (juite  normal.  The  ori>;in  of  the 
bleeding  could  not  be  establislu-d.  The  after  course  was  uneventful 
except  for  rather  severe  infection,  iiecessit.ititig  a  counter  incision.  The 
patient    (inally   left    the    iiospital    cured.      Pick    makes    ivferenct*    to   seven 
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other  cases  of  a  somewhat  similar  nature.  The  first  reference  to  the 
subject  is  that  of  Wunderlich  in  1856.  Wunderlich  included  in  the  term 
"apoplexy  of  the  renal  covering,"  every  hemorrhage  in  the  neighbor- 
hood of  the  kidney. 

HiLDEBRANDT,  in  1894,  published  the  first  case  of  perirenal  haematoma; 
his  case  gave  the  following  history :  Female,  nineteen  years  old,  was 
suddenly  attacked  three  weeks  before  with  violent  pains  in  the  left  side 
of  the  abdomen.  There  was  considerable  shock.  The  abdomen  was 
greatly  distended,  and  on  the  left  side  there  was  a  firm  elastic  tumor 
projecting  under  the  costal  arch  as  far  as  the  navel.  There  was  no 
fever;  urine  was  normal.  On  incision  i^4  quarts  of  blood  and  blood- 
dots  escaped.  This  haematoma  had  completely  surrounded  the  left  kid- 
ney, which,  upon  examination,  proved  quite  normal.  The  wound  was 
drained  and  the  patient   was   discharged  cured  after   eleven   w^eeks. 

Doll,  in  1907,  under  the  name  of  "Apoplexy  of  the  Renal  Covering," 
describes  two  cases,  both  of  which  resulted  fatally  without  operation. 
The  first  case,  a  man  sixty  years  old,  with  advanced  arteriosclerosis  and 
chronic  nephritis,  was  attacked  with  colic-like  pain  in  the  left  kidney 
region.  On  the  third  day  of  his  illness  left  pleuropneumonia  super- 
vened; on  the  fourth  day  there  was  observed  an  extreme  distention  of 
the  abdomen,  with  a  large  tumor  in  the  left  side  of  the  abdomen ;  on  the 
fifth  day  the  skin  in  the  left  lumbar  region  and  the  left  half  of  the 
scrotum  became  blue ;  a  few  hours  later  the  patient  died.  At  autopsy 
there  was  found  a  retroperitoneal  haematoma  reaching  from  the  dia- 
phragm to  the  bladder;  the  haematoma  consisted  alternately  of  masses  of 
fatty  matter  and  blood-clot.  Doll's  second  case  was  a  man  forty-one 
years  old.  also  with  arteriosclerosis  and  chronic  nephritis,  who  was 
attacked  with  paroxysmal  colic-like  pains  extending  over  the  entire 
left  side  of  the  abdomen ;  on  the  second  day  a  firm  elastic  tumor  was 
noted  in  the  left  side  of  the  abdomen;  the  patient  seemed  anaemic;  on 
the  fourth  and  fifth  days  there  was  great  distention,  and  the  skin  over 
the  left  renal  region  became  livid ;  the  underlying  parts  were  doughy  to 
the  touch.  On  the  fifth  day  the  patient  died.  Autopsy  showed  an  intra- 
peritoneal haematoma  lying  between  the  descending  colon  and  wall  of  the 
abdomen,  and  connecting  with  a  retroperitoneal  haematoma,  consisting 
of  fatty  matter  and  blood-clot  extending  from  the  diaphragm  to  the 
bladder ;  in  the  centre  of  this  mass  was  found  a  small  white  kidney  in 
the  capsule  of  which  there  was  found  on  the  upper  pole  a  small  tear. 
This  led  to  a  small  cavity  which,  as  was  proven  microscopically,  con- 
sisted of  arteriosclerotic  kidney  tissue. 

In  1908  Joseph  reported  a  case  of  spontaneous  hemorrhage  into  the 
kidney  substance,  the  patient  a  man  of  fifty  years  who  had  sufTcrcd  for 
years  with  gout.  He  was  taken  ill  with  violent  pains  in  the  right  side 
of  the  abdomen  ;  some  days  later  there  was  fever  and  an  undefined  resist- 
ance on  the  right  side  of  the  abdomen ;  extreme  distention  followed  ;  the 
skin  overlying  the  right  lumbar  region  became  blue  on  the  sixth  day. 
One  year  before  the  patient  had  had  an  operation  for  appendicitis ;  for 
this  reason  a  diagnosis  of  retroperitoneal  suppuration  due  to  further 
trouble  with  the  appendix  was  made;  the  patient  was  operated  upon  on 
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the  twelfth  day.  An  incision  was  made  in  the  kidney  region  and  the 
fatty  capsule  was  removed ;  septic  pneumonia  followed  and  ten  days 
later  the  right  kidney  was  removed,  it  being  thought  that  this  was  the 
starting  point  of  the  sepsis ;  the  following  day  the  patient  died.  This 
report    lacks    adequate    pathological    description. 

Two  other  cases  are  reported  by  Lenk  as  occurring  in  Hochenegg's 
clinic.  The  first  that  of  a  girl  twenty  years  old,  who  was  suddenly  taken 
ill  with  violent  pains  in  the  right  side  of  the  abdomen;  on  the  sixth  day 
of  her  illness  she  was  removed  to  the  hospital,  and  it  was  noted  that 
she  was  quite  anaemic ;  the  abdomen  was  distended,  there  was  an  illy- 
defined  swelling  in  the  right  hypogastrium ;  urine  was  normal.  Diagnosis 
of  retroperitoneal  abscess  originating  in  the  appendix  was  made,  and 
the  patient  operated  upon  immediately.  A  retrocsecal  tumor  was  incised 
and  found  to  consist  of  coagulated  blood ;  the  cavity  extended  upward 
behind  the  liver.  This  patient  died  four  days  later  with  septic  symp- 
toms. The  second  case  was  a  woman  twenty-eight  years  old,  who  had 
suffered  for  two  years  with  attacks  of  pain  in  the  right  side  of  the  abdo- 
men ;  she  presented  a  clearly  palpable  tumor  in  the  right  lower  region 
of  the  abdomen.  Hochenegg  removed  the  fatty  capsule,  in  which  were 
numerous  slight  hemorrhages,  and  subsequently  demonstrated  with  the 
cystoscope  and  ureter  catheterization  a  hydronephrosis  of  the  right  kidney 
with  pronounced  impairment  of  function.  This  patient  left  the  hospital 
cured. 

It  will  be  noted  in  remembering  the  history  of  these 
cases  of  hemorrhage  into  the  renal  substance  exclusive  of 
aneurism,  that  with  the  exception  of  Doll's  second  case  and 
the  writer's  there  is  no  reference  made  to  any  communication 
existing  between  hemorrhage  in  the  interior  of  the  kidney 
and  hemorrhage  into  the  fatty  capsule.  In  fact,  in  several 
of  the  cases  it  is  noted  that  the  kidney  appeared  normal  (Hil- 
debrandt,  Schnitzler),  and  that  the  hemorrhage  surrounded 
the  kidney.  I  believe  we  can  therefore  say  that  we  have  to  do 
with  two  pathological  conditions:  one  arising  within  the  kidney, 
and  later  through  rupture  of  the  capsule  propria  involving  the 
tissues  around  the  kidney;  the  other  arising  in  the  fatty  cap- 
sule of  the  kidney.  Either  of  these  forms  may  later 
become  so  extensive  as  to  rupture  the  peritoneum  and  involve 
the  peritoneal  cavity.  Such  hemorrhages  as  the  latter  are 
occasionally  seen  in  fatty  tissues  of  other  parts  of  the  boily 
in  corpulent  people;  they  follow  slight  exertion,  such  as  a 
sudden  twist  or  strain  on  the  part,  and  have  been  known  to 
occur  when  the  patient  turned  over  in  bed.  As  an  example 
of  this  condition  of  hemorrhage  into  fatty  tissues  may  be  cited 
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the  case  of  a  patient  referred  to  me  by  the  late  Dr.  J.  F.  Haller. 
This  patient,  an  extremely  stout  man,  had  been  seized  with 
sudden  pain  over  the  region  of  the  gall-bladder  while  turning 
over  in  bed;  his  pain  and  shock  were  so  intense  as  to  cause 
a  diagnosis  of  cholelithiasis  to  be  made:  when  he  came  under 
my  observation  some  four  or  five  days  later,  there  was  a  lack 
of  fever  or  of  any  constitutional  disturbance.  There  was, 
however,  a  tumor  in  the  abdominal  wall  overlying  the  gall- 
bladder and  hepatic  flexure  of  the  colon;  this  mass  was  ovoid, 
about  the  size  of  the  palm,  and  rather  dense;  an  exploratory 
incision  revealed  it  to  be  a  rupture  of  several  of  the  radicles 
of  the  epigastric  veins,  resulting  in  a  haematoma.  Healing  was 
uneventful. 

Symptomatology. — Excluding  the  cases  of  aneurism,  Tuf- 
fier's  case  of  sarcoma  and  Armstrong's  case  of  congestive 
nephritis,  there  remain  eight  cases  (Hildebrandt,  Doll's  two 
cases,  Joseph.  Lenk's  two  cases,  Schnitzlcr  and  Fowler)  hav- 
ing sufficient  data  to  be  of  value.  Spontaneous  hemorrhage 
either  in  or  about  the  kidney  has  occurred  three  times  in  males 
and  five  times  in  females;  in  four  cases  of  young  adult  life, 
in  three  cases  of  middle  age,  and  one  case  in  old  age.  It  has 
been  associated  with  jaundice  once,  with  arteriosclerosis  and 
chronic  nephritis  twice,  with  gout  once,  without  other  diseases 
four  times.  In  no  case  was  any  history  of  traumatism  ob- 
tained. In  two  cases  the  history  definitely  states  that  the 
patient  was  fat.  The  onset  of  the  attack  was  sudden  in  all 
cases,  the  character  of  the  pain  was  agonizing  in  six  cases, 
was  less  acute  in  two  cases  (Hochenegg's  second  case  and  the 
author's  case).  In  all  the  cases  the  location  of  the  pain  was 
referred  to  the  half  of  the  abdomen  corresponding  to 
the  kidney  affected.  One  case  gave  lU'inary  symptoms — 
the  author's  case  in  which  there  was  sharp,  cutting  pain  in 
the  left  lumbar  region  radiating  to  the  front  of  the  abdomen 
and  down  to  the  pelvis  accompanying  urination.  There  was 
also  bloo<"l  in  the  urine  in  this  case.  In  three  cases  tlie  urine 
was  stated  to  l>e  normal.  In  one  case  there  was  impairment  of 
function  of  the  kidney  affected.  In  one  a  mild  nephritis;  in 
two  a  chronic  nephritis;  in  one  the  urinalysis  is  not  stated. 
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Shock  was  a  prominent  initial  symptom  in  most  of  the 
cases  though  not  definitely  stated  in  some  cases. 

The  final  location  of  the  pain  where  mentioned  in  the 
history  was  referred  to  the  lumbar  region.  Tumor  was  present 
in  all  the  cases,  though  in  three  it  was  not  well  defined,  and  in 
one  of  these  latter  diagnosis  of  the  location  of  the  swelling 
was  further  confused  by  a  much  distended  gall-bladder. 

Extreme  abdominal  distention  is  noted  in  five  cases,  one 
not  noted,  one  with  slight  distention,  one  no  distention. 

Anaemia  was  present  in  four  cases,  not  present  in  one 
case,  and  not  noted  in  three  cases. 

Local  discoloration  of  the  skin  was  noted  in  three  cases, 
absent  in  five. 

Location  of  the  tumor :  On  the  left  side  below  the  costal 
arch,  one  case;  on  the  left  side  of  the  abdomen,  left  lumbar 
region  and  left  half  of  the  scrotum,  one  case;  left  half  of  the 
abdomen  and  left  renal  region,  one  case:  right  side  of  the 
abdomen  and  right  lumbar  region,  one  case :  right  hypogas- 
trium,  one  case ;  right  lower  region  of  the  abdomen,  one  case : 
right  upper  side  of  the  abdomen,  one  case;  left  renal  region, 
one  case. 

Fever  was  present  in  four  cases,  absent  in  one  case,  not 
noted  in  three  cases.  Even  where  present  it  was  not  a  prominent 
symptom  before  operation. 

The  symptoms  vary  according  to  the  severity  of  the  hem- 
orrhage. The  course  of  the  attack  varies  from  two  days  to 
twenty-six  days.  In  the  unoperated  fatal  cases  the  course  of 
the  attack  was  five  days.  There  may  l>e  slight  repeated  hem- 
orrhages, as  in  Hochenegg's  second  case,  or  more  severe  re- 
peated hemorrhages,  as  in  the  author's  ca.se,  extending  over  a 
period  of  from  two  to  twenty  years. 

Diagnosis. — The  diagnosis  of  hemorrhage  into  the  kidney 
substance  or  into  the  perinephritic  fat  is  difficuU  if  not  imjK)s- 
sible.  Of  the  cases  which  we  are  considering,  one  was  diag- 
nosed as  cholecystitis;  in  two  cases  exploratory  incision  was 
made;  no  diagnosis  in  two  cases;  retroperitoneal  abscess  from 
appendicitis    in    two    cases;    hvdroJiephrosis    associated    with 
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calculus  in  one  case.  It  is  a  concomitant  symptom  of  shock 
or  shows  interference  by  pressure  on  the  intestinal  nerves. 

Urinary  symptoms  are  of  no  aid  except  as  excluding  other 
lesions  of  the  kidney.  In  only  one  case  was  blood  found  in 
the  urine. 

The  diagnosis,  if  made  at  all,  must  be  made  upon  the 
occurrence  of  sudden  pain  in  the  renal  region,  associated  with 
tumor  and  more  or  less  shock,  and  must  be  supported  by  the 
exclusion  of  other  lesions  of  the  kidney. 

Treatment. — Of  the  eight  cases  reported  six  were 
operated  upon,  of  whom  four  recovered  and  two  died,  a  mor- 
tality of  33^  per  cent.  The  two  cases  not  operated  upon  both 
died. 

The  technic  of  the  operative  treatment  will  depend  on 
the  pathological  condition  found  at  the  operation.  If  bleeding 
is  limited  to  the  perirenal  fat.  this  must  be  excised  completely, 
the  hrematoma  removed,  and  adequate  drainage  provided.  If, 
however,  the  bleeding  proceeds  from  the  interior  of  the  kidney 
and  has  later  involved  the  perirenal  fat,  not  only  must  the 
perirenal  fat  and  haematoma  be  removed  but  a  nephrectomy 
done  as  well.  Thorough  removal  of  the  fatty  tissues  infil- 
trated with  blood-clot  is  essential,  as  the  post-operative  his- 
tory of  these  cases  shows  that  suppuration  easily  follows. 
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THE  OPERATIVE  TREATMENT   OF  THE 
DEFORMITY  OF  POTT'S  DISEASE-* 

BY  ROYAL  WHITMAN,  M.D., 

OF    NEW     YORK. 

The  treatment  of  Pott's  disease  after  the  general  accept- 
ance of  the  principles  of  mechanical  support,  as  demonstrated 
by  Taylor  and  Sayre,  had  become  practically  one  of  routine, 
when  in  1897  fresh  interest  was  aroused  by  Calot's  advocacy 
of  forcible  correction  of  the  deformity. 

This,  altliough  an  ancient  practice,  and  although  it  had 
been  performed  in  a  fashion  by  Chipault  several  years  before, 
was,  as  far  as  its  practical  application  was  concerned,  a  new- 
operation.  After  a  very  general  test  it  was  abandoned,  not 
so  much  because  of  its  dangers  as  because  it  had  been  demon- 
strated by  autopsy  and  confirmed  by  experience  that  the  ca- 
pacity for  bone  formation  between  the  separated  vertebral 
bodies  was  quite  inadequate  to  fill  the  gap  caused  by  straight- 
ening the  spine.  Thus  recurrence  of  deformity  was  not  only 
inevitable,  but  necessary  even  for  repair. 

Calot's  operation  served  an  important  purpose  in  calling 
attention  to  the  ineffectiveness  of  routine  treatment,  and,  al- 
though forcible  correction  was  abandoned,  greater  effort  has 
been  made  since  this  time  to  reduce  deformity  by  milder  means 
and  to  remove  pressure  and  friction,  the  most  constant  factors 
in  the  destructive  process,  by  extension  and  hyperextension 
of  the  spine. 

My  own  contribution  has  been  the  narrow  convex  frame 
designed  to  correct  deformity  by  gravity,  and  to  hold  the  spine 
in  hyperextension  during  the  active  stage  of  the  disease.  Tliis 
is,  in  popular  speech,  the  "  board  "  which  the  photographs 
of  Smiling  Jimniv  of  the  Sea  Breeze  Hospital  liave  made 
familiar. 


♦Read    before    the    New    York    Surgical    Society.    October    11,    lon 
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For  ambulatory  treatment  Tunstall  Taylor,  Goldthwait 
and  others  devised  apparatus  to  apply  jackets  in  dorsal  recum- 
bency, while  Calot,  in  his  persistent  efforts  to  reduce  deform- 
ity, made  a  still  more  important  modification  of  the  plaster 
support.  Better  fixation  was  assured  by  including-  the  shoul- 
ders, neck,  and,  if  necessary,  the  head,  while  corrective  force 
was  provided  by  pressure  over  the  kyphosis,  the  front  being 
cut  away  to  permit  the  protrusion  of  the  chest  as  the  trunk 
was  pushed  forward.  Calot  has  presented  photographs  show- 
ing recession  of  marked  deformity,  and  although  this  is  un- 
usual, it  must  be  admitted  that  the  Calot  jacket  is  far  more 
effective  than  ordinary  supports,  requiring,  however,  more 
skill  in  its  application  and  more  careful  supervision  to  make 
it  tolerable. 

While  it  may  be  stated  that,  under  favorable  conditions, 
by  the  use  of  simple  means  such  as  the  convex  frame  in  re- 
cumbency and  the  Calot  jacket  in  ambulation,  deformity  may 
be  prevented  and  even  in  some  degree  lessened;  on  the  other 
hand  it  must  be  admitted  that,  at  best,  mechanical  treatment 
is  tedious  and  difficult;  and  that  it  is  ineffective  under  ordi- 
nary circumstances  is  evidenced  by  the  number  of  noticeable 
deformities  from  this  cause,  the  degree  being  determined 
rather  by  the  character  and  situation  of  the  disease  than  by  the 
means  used  to  prevent  it. 

For  example,  the  cervical  and  lumbar  or  free  regions  of 
the  spine  are  favorable  for  treatment,  and.  in  the  absence  of 
complications,  recovery  without  noticeable  deformity  may  l3e 
anticipated.  In  the  thoracic  region,  on  the  other  hand,  the 
opix)rtunity  for  deformity  is  great,  and  the  constant  move- 
ment of  the  tliorax  in  respiration  makes  it  difficult  to  assure 
the  rest  essential  to  repair. 

Repair  in  milder  cases  is  sometimes  accomplished  by  ad- 
hesion of  the  adjoining  vertebral  bodies,  but  ordinarily  the 
loss  of  substance  is  so  great  that  symmetrical  apposition  is 
impossible.  In  this  class  of  cases  final  consolidation  is  some- 
times assured  bv  a  calhis  formalion.  which  involves  the  lateral 
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masses  and  even  the  laminae  and  spinous  processes  remote 
from  the  disease. 

The  object  of  operative  treatment  is  to  induce  such  con- 
solidation of  the  posterior  part  of  the  spine,  in  order  that  it 
may  serve  as  an  effective  splint  to  prevent  deformity  and  to 
assure  the  rest  that  permits  repair. 

The  first  oi)eration  for  this  purpose  was,  it  would  appear, 
suggested  by  Hadra  (Trans.  American  Ortlio.  Assn.,  vol.  iii, 
1891).  He  proposed  to  bind  the  spinous  processes  of  the 
diseased  and  adjoining  healthy  veitebrae  to  one  another  b\ 
silver  wire  twisted  in  figure-of-eight  turns,  a  procedure  which 
had  been  successfully  employed  by  him  in  a  case  of  fracture. 

.\  similar  and  more  comprehensive  operation,  in  that  de- 
formity was  first  corrected  and  the  adjacent  spinous  processes 
denuded  and  afterward  bound  to  one  another  by  silver  wire, 
was  later  described  by  Chipault  in  1893. 

Recently  F.  Lange,  observing  the  toleration  of  the  tissues 
for  silk,  metal,  and  other  foreign  substances,  has  attempted 
to  replace  external  support  by  internal  splints,  which  being 
independent  of  the  patient's  control  should  be  more  efficient. 
He  found  tin  plated  steel  to  be  the  best  material,  and  in  the 
one  successful  case  which  he  reports  in  detail  the  procedure 
was  in  brief  as  follows :  The  splints  were  of  tin  plated  wire. 
10  cm.  long  and  5  mm.  in  thickness.  Incisions  were  made 
through  the  skin  and  fascia,  corresponding  to  the  upper  and 
lower  ends  of  the  splints,  which  were  then  inserted  beneath 
the  muscles  close  to  the  spinous  processes,  on  either  side  of 
the  diseased  vertebrae,  the  bulbous  extremities  being  attached 
to  the  spinous  processes  by  silk  to  retain  them  in  position.  A 
Calot  jacket  was  applied  with  an  opening  to  prevent  pressure. 
This  was  replaced  in  six  weeks  by  a  celluloid  corset  worn  con- 
stantly for  six  months,  when,  the  patient  being  free  from 
pain,  it  was  gradually  discontinued. 

The  operation  was  performed  about  l\\o  years  JKhMf  it 
was  reported  in  igio  {Journal  American  Ortlio.  Assn.,  Nov.. 
Kjio).  The  patieiU  was  a  boy  about  twelve  years  i^i  age.  the 
disease  at  aboiil   ihi-  truth  (li«rs;il  vertebra.      Pain  was  unnicili- 
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ately  relieved  and  the  progress  of  the  deformity  was  checked. 
After  the  support  was  discarded  the  boy  served  as  a  helper 
to  a  blacksmith.  The  metal  splints  remained  in  position,  hold- 
ing the  diseased  section  of  the  spine  securely.  Lange  consid- 
ered the  transplantation  of  bone,  but  because  of  the  additional 
injury  to  the  patient  in  autoplastic  transplantation  and  be- 
cause of  the  difficulty  of  obtaining  suitable  material  from 
other  subjects  at  the  proper  time,  he  preferred  to  experiment 
with  metallic  supports. 

Another  form  of  operation  on  the  lines  of  that  of  Chi- 
pault.  but  in  a  more  effective  form,  has  been  described  by  R. 
A.  Hibbs,  the  design  being  to  induce  adhesions  between  the 
spinous  processes  and  at  the  same  time  to  lessen  the  promi- 
nence of  the  kyphosis  (A^.  Y.  Med.  Jour.,  May  27,  191 1).  An 
incision  is  made  along  the  spinous  processes,  the  interspinous 
ligament  is  split  and  separated  with  the  periosteum  to  either 
side.  With  a  chisel  the  base  of  the  spinous  process  of  the 
sound  vertebra  above  the  diseased  area  is  cut  through,  and 
the  operation  is  repeated  on  the  spinous  processes  involved  in 
the  disease,  including  finally  the  sound  one  at  the  base.  Each 
spinous  process  is  then  displaced  and  tilted  downward  so  that, 
while  a  part  of  its  base  is  still  in  apposition  w-ith  the  surface 
from  which  it  has  been  displaced,  its  tip  is  brought  into  con- 
tact with  the  upper  part  of  the  area  from  which  the  spinous 
process  of  the  vertebra  below  has  been  separated.  The  tis- 
sues are  then  sewed  over  the  fragments  and  a  support  is  ap- 
plied. 

This  operation  was  first  performed  on  December  2y,  19 10, 
and  has  been  repeated  on  two  other  patients.  In  the  first  case 
an  X-ray  picture  taken  three  months  after  the  operation  shows 
consolidation  of  four  spinous  processes,  the  disease  being  at 
the  second  lumbar  vertebra.  All  support  had  been  removed 
on  April  5  or  about  three  months  after  the  operation.  Hibbs 
suggests  that  supplemental  bone  grafting  from  the  tibia  might 
be  necessary  to  secure  consolidation  in  younger  subjects. 

In  an  article  appearing  recently  {Jour.  Amer.  Med.  Assn., 
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Sept.  9,  191 1 ),  F.  H,  Albee  reports  three  cases  in  which  bone 
taken  from  the  tibia  was  transplanted  to  one  side  of  the  spine. 
The  spinous  processes  overlying-  the  disease  were  split  longi- 
tudinally to  the  lateral  side  of  the  centre.  The  lesser  section 
was  separated  laterally,  leaving  a  wedge-shaped  interval  into 
which  the  bone  graft  was  placed.  The  first  operation  was  on 
June  II,  191 1,  the  last  on  July  14.  The  report  was  apparently 
made  soon  after,  consequently  no  further  details,  except  that 
primary  union  was  obtained,  are  given. 

In  considering  operative  treatment  it  has  seemed  to  me 
that  it  should  be  especially  indicated  in  early  cases  of  disease 
in  the  thoracic  region,  in  which  the  deformity  might  be  easily 
corrected  with  but  slight  separation  of  the  vertebral  bodies; 
that  Lange's  method  was  mechanically  the  best,  but  that  the 
metal  splints  should  be  replaced  by  bone  of  sufficient  strength 
to  serve  as  an  immediate  support,  and  which  in  process  of 
absorption  might  stimulate  a  callus  formation  from  the  neigh- 
boring parts  similar  to  that  found  in  the  natural  cure. 

The  patient  who  first  oflFered  a  favorable  opportunity  for  a 
test  of  the  treatment  was  a  boy  nine  years  of  age,  who  was 
admitted  to  the  hospital  because  of  a  pressure  sore  caused  by  a 
plaster  jacket.  The  disease  was  progressive  as  evidenced  by 
pain,  muscular  spasm,  and  lateral  distortion  of  the  body.  There 
was  a  moderate  degree  of  angular  deformity,  which  was  suffi- 
ciently flexible  as  to  indicate  that  there  had  been  no  progress 
toward  repair. 

On  August  II,  1911,  the  ulcer  over  the  kyphosis  being  closed, 
the  operation  was  made  as  follows :  The  entire  length  of  the 
crest  of  the  tibia  was  exposed,  and  a  thick,  strong  section  of  its 
anterior  part,  six  to  seven  inches  in  length,  was  separated  with 
the  chisel.  This  retained  the  periosteum  intact  on  its  upper 
surface  and  the  endosteum  on  its  lower,  the  medullary  cavity  of 
the  bone  being  completely  exposed.  The  tibialis  nnticus  muscle 
was  drawn  over  the  gap,  the  skin  was  sutured,  aiul  a  plaster 
bandage  was  applied. 

An  incision  about  four  inches  long  was  made  a  little  to  the 
right  of  the  median  line  over  the  diseased  area,  and  the  muscles 
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were  separated  on  either  side  from  the  spinous  processes  and 
lateral  masses,  the  tissue  was  removed  from  between  the  spinous 
processes,  and  the  bony  surfaces  in  the  neighborhood  freshened. 
The  tibial  bone  was  then  cut  into  two  equal  parts,  and  the  spine 
having  been  forcibly  straightened,  these  were  inserted  by  the  side 
of  the  spinous  processes  with  the  periosteal  surface  uppermost. 
The  muscles  were  sewed  over  the  grafts  and  the  wound  was 
closed.  A  Calot  jacket  was  applied  and  to  its  contour  a  convex 
stretcher  frame  was  adjusted. 

The  patient,  after  an  uneventful  period  of  five  weeks,  died  six 
weeks  after  the  operation,  apparently  of  tuberculous  meningitis. 
This  complication  is  relatively  so  common  in  all  forms  of  tuber- 
culous disease  in  children,  according  to  the  statistics  of  this  hos- 
pital no  more  so  in  those  who  have  been  subjected  to  operation 
than  in  those  who  have  not,  that  it  is  impossible  to  say  whether 
or  not  the  treatment  hastened  the  outcome.  Unfortunately,  no 
autopsy  or  even  examination  was  permitted.  All  wounds  were 
closed  and  the  bone  grafts  were  firmly  fixed,  supporting  the 
spine  in  the  corrected  position. 

In  the  literature  of  the  subject  but  two  positive  observa- 
tions appear:  (i)  that  in  Lange's  case  metal  splints  were  tol- 
erated for  a  period  of  two  years,  and  that  they  served  the  pur- 
pose for  which  they  were  used;  (2)  that  in  one  of  the  cases 
reported  by  Hibbs,  ankylosis  between  the  spinous  processes  of 
the  lumbar  vertebrae  was  secured,  and  that  this  union  was 
suflRcicnt  to  support  the  spine.  Furthermore,  it  is  sufficiently 
established  that  the  tissues  will  tolerate  transplanted  bone, 
which  may  ser\'e  a  temporary  purpose  as  a  support  and,  in  the 
process  of  absorption,  stimulate  the  reproduction  of  bone 
from  the  adjacent  tissues. 

Bone  transplantation  from  the  same  individual  is  usually 
more  successful  than  from  other  subjects.  Grafts  arc  usually 
taken  from  the  tibia  for  obvious  reasons.  Possibly  sections 
from  the  ribs,  as  suggested  by  Dobrotworski  (Zeits.  f.  Chir., 
Aug.  12,  191 1),  might  be  equally  serviceable. 

•As  has  been  suggested,  the  operation  seems  to  be  espe- 
cially indicated  in  disease  of  the  thoracic  region  in  which  the 


THE  DEFORMIT\    OF  POTTS  DISEASE. 


847 


deformity  may  be  easily  corrected.  In  this  class  of  cases  the 
tissues  are  so  thin  that  the  bone  splints  should  he  buried  be- 
neath the  muscles  to  avoid  the  danger  of  pressure  necrosis. 

The  procedure  followed  by  Albee  does  not  appeal  to  me, 
as  the  implanted  bone  is  too  superficial  and  is  unsymmetrically 
placed. 

Hibb's  operation,  which  lessens  the  direct  deformity  and 
which  has,  in  the  reported  case,  induced  ankylosis,  might  be 
with  advantage  combined  with  transplantation. 

At  the  present  time  operative  treatment  is  in  the  experi- 
mental stage,  and  its  actual  value  can  be  determined  only  by 
years  of  observation.  This  point  of  view  and  the  exigency  of 
this  occasion  will  excuse  the  inconclusive  report  that  has  been 
presented. 


MODIFIED    AUTOGENOUS    GRAFTING   AND   TURN- 
ING SKIN  FLAPS  TO   COVER  GRANULATING 
SURFACES. 

REPORT    OF     EXTENSIVE    BURN     PRESENTING     UNUSUAL    FEATURES. 

BY  MARTIN  B.  TINKER,  M.D., 

AND 

HOWARD   L.   PRINCE,   M.D., 

OF    ITHACA,    N.    Y. 

The  case  reported  below,  while  probably  not  unique,  pre- 
sented many  uncommon  features.  The  methods  employed  are 
also  not  strictly  original,  but  differ  considerably  from  the 
usual  methods  employed  in  such  cases.  The  case  is  not  the 
only  one  which  has  been  treated  by  the  methods  described. 
It  has  been  selected  from  35  cases  which  have  been  under 
treatment  for  similar  conditions  during  the  past  seven  years, 
because  it  illustrates  especially  well  the  value  of  the  modifi- 
cations of  usual  methods  described. 

The  patient,  H.  E.,  aged  twelve  years,  threw  gasoline  on  a 
bonfire  in  August,  1909.  His  clothing  caught  fire  and  he  was 
badly  burned  over  the  areas  marked  in  the  photograph.  With 
the  exception  of  scattered  spots  on  the  buttocks  and  arms,  the 
burns  were  of  the  second  and  third  degree.  In  a  hospital  near 
his  home,  some  weeks  after  the  injury,  large  Thiersch  grafts 
were  taken  from  both  thighs  of  the  patient.  These  grafts  failed 
to  take,  and  he  was  left  with  large  suppurating  areas  on  the 
thighs  in  addition  to  the  burned  surfaces.  At  the  same  hospital, 
a  like  attempt  was  made  with  grafts  taken  from  his  father  with 
the  same  result.  The  first  of  January,  he  was  brought  to  the 
Ithaca  City  Hospital.  At  that  time  his  condition  seemed  hope- 
less. He  was  very  thin  and  aniemic ;  appetite  and  digestion  poor ; 
temperature  ranging  above  normal ;  so  weak  that  he  had  been 
confined  to  bed   for  over  three  months.     The  raw  areas  were 
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badly  infected,  discharging  pus  freely  and  covered  with  sluggish 
granulations. 

Our  first  efforts  were  directed  to  building  up  the  boy's  health 
and  strength  by  general  hygienic,  dietetic,  and  tonic  measures, 
and  to  get  rid  of  as  much  of  the  infection  as  possible.  All  the 
milk  and  eggs  he  could  take,  raw  beef  juice,  12  oz.  a  day,  plenty 
of  fresh  air,  nux,  quinine,  and  iron  were  the  general  measures 
used.  Moist  weak  bichloride  of  mercury  dressings  were  applied 
locally  and  changed  daily.  Under  this  treatment,  he  gained  con- 
siderably in  weight  and  strength,  the  hjemoglobin  percentage 
rose,  and  the  granulating  surface  became  cleaner. 

Deeming  him  too  weak  to  stand  autogenous  grafting,  grafts 
were  taken  from  others.  Seventeen  attempts  of  this  kind  were 
made,  the  grafts  being  taken  from  fifteen  different  individuals. 
In  every  case  the  grafts  did  well  at  first  and  remained  in  seem- 
ingly good  condition  for  about  three  weeks,  when  in  the  course 
of  a  few  days  they  would  disappear,  leaving  no  trace.  Both 
Thiersch  and  Wolf-Krause  grafts  were  employed  with  equally 
complete  failure. 

As  a  last  resort,  under  local  anaesthesia,  long,  tongue-like  flaps 
were  cut  wherever  possible  and  turned  into  the  burned  area, 
being  left  attached  to  normal  skin  by  a  narrow  pedicle.  This 
procedure  proved  entirely  successful  and  the  epithelium  rapidly 
covered  in  the  areas  between  the  flaps.  Flaps  were  turned  nine 
times ;  two  flaps  on  three  occasions,  only  one  at  other  operations. 

Of  necessity  the  application  of  this  method  was  liiuited  and 
we  now  turned  to  small  autogenous  Thiersch  grafts.  The 
technic  employed  was  as  follows:  Over  a  portion  of  the  granu- 
lating area,  the  granulations  were  curetted  away  or  iriiiiim.'d 
down.  Gauze  moistened  in  i  to  4000  adrenalin  chloride  solu- 
tion was  laid  over  the  areas  so  treated.  This  controlled  hemor- 
rhage very  satisfactorily.  The  area  from  which  the  grafts  were 
to  be  taken  was  then  prepared  with  ether  and  alcohol.  .»nd 
parnllel  lines  of  infiltration  with  1  :  500  novocaine  sohititm  were 
made.  Along  these  lines  narrow  strips  of  Thiersch  crafts  wen- 
taken.  These  strips  were  cut  into  siii  dl  ineces.  The  denudoil 
area  was  dressed  with  a  Hiick  1  lyer  of  steiile  vaseline  spreul 
on  canton  flannel.  Small  pieces  of  the  grafts  were  then  applie  1 
39 
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to  the  raw  surfaces  rendered  dry  by  the  adrenalin  chloride  solu- 
tion. They  were  dressed  with  gauze  wrung  out  of  saline  solu- 
tion, over  which  was  placed  oiled  silk.  Because  of  the  large 
amount  of  discharge  from  the  granulating  area,  the  gauze  was 
moistened  every  four  to  six  hours  and  changed  every  twenty- 
four  hours.  Later  on  when  a  rather  severe  infection  with  Bacillus 
Pyocyaneus  occurred,  the  gauze  was  moistened  with  a  i :  10,000 
bichloride  without  perceptibly  influencing  the  grafts  or  the  infec- 
tion. Careful  and  thorough  cleansing  of  the  skin  about  the 
granulating  surface  seemed  to  be  the  most  efficient  means  of 
controlling  the  infection,  and  its  influence  varied  directly  with 
the  conscientiousness  of  the  individual  doing  the  cleansing. 

The  modified  Thiersch  grafts  managed  in  this  way  were  uni- 
formly successful  and  the  patient  left  the  hospital  entirely  healed 
on  December  24,  1910. 

In  April,  191 1,  we  decided  to  try  to  approximate  the  extent  of 
the  area  originally  uncovered  by  skin.  Of  necessity  it  was  an 
approximation.  The  area  of  the  scar  is  considerably  less  than 
that  of  the  original  denuded  area.  Spaces  between  the  flaps 
turned  in,  which  were  at  that  time  2  to  23/2  inches  wide,  are  now 
from  3^  to  ^  of  an  inch  wide.  Any  one  with  much  experience 
in  burn  cases  realizes  the  extent  to  which  contraction  takes  place. 

The  scarred  areas  were  divided  into  approximate  parallelo- 
grams and  triangles  and  the  surfaces  estimated  in  that  way.  The 
figures  thus  obtained  were  3075  square  centimetres  (about  500 
square  inches). 

The  total  skin  area  of  the  human  body  is  variously  estimated. 
Vacher  gives  10,500  to  15,000  sq.  cm.;  Wilmart,  16,400  to  18,- 
700;  Lefevre,  14,500  to  15,000;  Bordier,  16,717  to  19,445  for 
men  5  ft.  9  inches  in  height.  Sappey,  working  with  six  average 
sized  adult  men,  puts  the  figures  at  15,000  sq.  cm.;  the  average 
adult  woman,  11,500  sq.  cm.  The  boy  in  this  case  was  twelve 
years  old  at  the  time  of  his  accident,  a  little  over  5  feet  tall  and 
weighed  between  70  and  80  pounds.  At  the  time  he  left  tlie  hos- 
pital in  December,  1910,  he  weighed  98  pounds.  Considering 
his  size  as  related  to  that  of  the  average  adult  male,  it  would 
seem  that  9000  sq.  cm.  would  be  a  high  figure  for  his  skin  area. 
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With  a  scar  measuring  about  3075  sq.  cm.  it  seems  certain  that 
in  this  case  there  was  well  over  one-third  of  the  body  area 
denuded  of  skin  at  one  time. 

This  case  has  seemed  to  us  and  many  other  physicians 
who  followed  the  progress  of  the  boy  to  be  of  unusual  in- 
terest for  many  reasons. 

The  denuded  surface  was  unusually  large  to  be  followed 
by  recovery.  The  older  text-books  all  estimate  that  a  burn 
involving  more  than  one-third  of  the  body  surface  is  almost 
sure  to  be  fatal.  The  careful  estimates  given  above  show  that 
this  area  was  very  much  exceeded  in  this  case. 

A  second  point  of  great  interest  and  value  was  the  com- 
plete failure  to  get  any  results  from  heterogeneous  grafts. 
In  many  cases  of  skin  grafting,  heterogeneous  grafts  taken 
from  one  person  wuU  fail,  w'hile  those  taken  from  another  will 
"take"  successfully.  In  this  case,  17  attempts  were  made  with 
heterogeneous  grafts  taken  from  15  different  persons  and 
with  ultimate  failure  in  every  instance.  Of  further  interest 
in  this  connection  is  the  fact  that  primarily  every  one  of  these 
attempts  promised  to  be  successful.  Almost  all  of  the  grafts 
adhered  well,  and  in  most  cases  seemed  to  be  spreading  and 
covering  in  the  raw  surface  nicely.  The  improvement  would 
continue  for  about  two  and  a  half  to  three  weeks.  In  several 
cases,  the  grafted  surfaces  seemed  to  be  entirely  and  penna- 
nently  covered  in  w^ith  the  heterogeneous  grafts  and  the  epithe- 
lium which  spread  over  the  raw  edges.  But  at  the  end  of 
about  three  weeks,  the  grafts  began  to  fade  slowly  and  ap- 
parently dissolve  away  like  ice  in  water,  again  leaving  a  raw 
surface.  The  results  for  the  first  two  or  three  weeks  were  in 
every  case  encouraging.  The  disappearance  of  the  grafted 
skin  is  probably  caused  by  a  process  similar  to  ha?molysis. 
The  grafts  and  epithelium  disappeared  in  the  same  way  timt 
the  blood-corpuscles  disappear  in  many  case^  of  blood  trans- 
fusion. A  further  study  of  this  condition  would  seem  to  be 
desirable  and  to  promise  nuuli  of  scientific  intere.<^t. 
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A  third  point  demonstrated  to  our  satisfaction  in  tliis  and 
in  a  number  of  other  cases  is  that  it  is  unnecessary  to  scrape 
off  the  granulation  tissue  in  preparing  the  surface  for  graft- 
ing. The  granulations  need  be  simply  trimmed  down  a  little 
with  scissors  curved  on  the  flat.  This  gives  very  much  less 
bleeding  than  entirely  to  scrape  away  the  granulations  as  was 
tried  on  several  occasions.  The  results  were  as  good  when 
the  granulations  were  simply  trimmed  as  when  they  were 
entirely  scraped  away. 

A  fourth  point  which  has  been  mentioned  by  other  ob- 
sen-ers  is  that  the  autogenous  grafts  do  well  in  spite  of  in- 
fection. The  attempts  to  get  rid  of  infection  in  this  case 
have  been  already  mentioned. 

A  fifth  point  that  we  have  not  seen  mentioned  in  this  con- 
nection is  the  use  of  a  gauze  sponge  saturated  with  diluted 
adrenalin  chloride  solution  applied  immediately  to  the  fresh- 
ened surfaces  to  arrest  oozing.  In  this  way  a  very  considerable 
amount  of  blood  was  saved. 

Sixth,  we  would  again  call  attention  to  the  fact  that  both 
the  thin  Thiersch  grafts  and  the  full  thickness  Wolf-Krause 
heterogeneous  grafts  were  unsuccessful. 

Seventh,  an  unusual  feature  deserving  emphasis,  it  seems 
to  us,  was  the  turning  in  of  flaps  to  cover  the  raw  surfaces. 
Tlie  advantages  of  turning  in  flaps  were  several:  (i)  It  did 
not  create  any  further  raw  surfaces;  (2)  there  was  much  less 
loss  of  blood  than  when  a  surface  of  any  considerable  size 
was  grafted.  Both  of  these  points  were  matters  of  great  im- 
portance in  the  case  of  a  boy  so  w^eakencd.  anaemic,  and  septic. 
(3)  Such  flaps  proved  certain  to  grow  if  properly  used.  (4) 
Ultimate  results  were  much  better  tlian  if  grafts  alone  had 
been  employed.  The  peninsulas  of  normal  skin  formed  by 
turning  in  flaps  give  less  scar-tissue  contraction,  for  these 
strips  of  normal  skin  soon  become  naturally  elastic  and  also 
have  normal  sensation. 

Of  great  importance  seems  to  us  tlie  use  of  local  anresthe- 
sia.    In  this  case  it  seems  highly  improbable  that  the  lx)y  could 
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have  recovered  had  general  anaesthesia  been  given  to  him 
repeatedly  for  small  operations,  and  he  almost  certainly  would 
not  have  recovered  had  an  attempt  been  made  to  cover  the 
entire  surface  or  any  large  portion  of  it  by  one  operation  at 
first. 

There  are  undoubtedly  many  less  serious  cases  of  burn  or 
injury  in  which  a  similar  procedure  would  be  advantageous. 
Very  many  patients  come  through  a  long  and  tedious  conva- 
lescence, attended  by  much  pain  and  considerable  risk  to  life 
from  septic  poisoning,  who  could  be  promptly  healed  by  this 
method  of  skin  grafting  under  local  anaesthesia  with  or  with- 
out turning  flaps  as  described.  The  conclusions  given  have 
been  reached  after  a  good  deal  of  experience  in  handling  35 
cases  of  this  kind.  The  case  described  was  selected  as  a  text 
simply  for  the  reason  that  the  conditions  illustrate  especially 
well  the  difficulties  usually  met  in  such  cases  and  a  possible 
successful  solution  of  the  problem. 


A  NEW   CONTAINER   FOR   STERILIZED 
OPERATING  SUPPLIES. 

BY    KARL   CONNELL,   M.D., 

OF   NEW     YORK. 

Instructor  in  Surgery  in  the  College  of  Physicians  and  SurKeons,  Columbia  University; 
becond  Assisting  Surgeon,  Roosevelt  Hospital. 

Every  device  that  simplifies  the  handling  of  the  operating 
room  supplies  is  a  step  toward  absolute  asepsis  as  well  as  to- 
ward economy  of  energy.  The  new  container  here  described 
is  such  a  device,  and  since  it  is  adapted  to  a  single  operation 
it  has  been  called  the  "unit  shell."  It  consists  of  a  large  longi- 
tudinally split  cylinder  assembling  in  one  receptacle  the  dr>- 
goods  needed  for  one  operation,  easily  packed,  and  effectively 
sterilized  and  stored.  It  is  simple,  convenient,  and  time  saving 
in  the  operating  room. 

The  day  of  the  many  small  package  system  in  hospital 
practice  passed  when  it  became  possible  to  sterilize  large 
bundles  by  vacuum  exhaustion  and  steam  under  pressure. 
This  advance  simplified  the  technic.  Preparing  and  opening  a 
few  cloth-  or  paper-covered  bundles  was  found  quicker  and 
safer  than  handling  many. 

The  next  step  in  advance  was  the  use  of  a  large  drum- 
shaped  metallic  container.  This  drum  was  more  economical 
of  space  in  the  sterilizer,  less  exposed  to  contamination  during 
storage,  and  more  readily  accessible  to  the  clean  operating 
room  attendant  than  any  package  hitherto  devised.  The  best 
types  were  of  copper,  with  holes  in  the  side  which  were  open 
during  sterilization  and  closed  immediately  thereafter  by  a 
sliding  band.  These  were  designed  to  stand  on  a  skeleton 
frame  in  the  operating  room  with  an  arm  to  engage  the  lid 
and  open  the  same  when  desired,  by  a  foot  pedal.  Usually  a 
full  operating  room  equipment  was  contained  in  three  or  four 
drums.     Into  these  the  nurse  plunged  for  supplies  with  sterile 
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forceps.  This  type  of  container  has  been  widely  accepted,  and 
is  a  great  step  toward  asepsis  and  economy  of  energy. 

The  defects  in  this  type,  as  met  with  in  the  writer's  obser- 
vation of  hospital  work,  are  partly  mechanical.  The  sliding 
bands  become  dented  and  jammed,  the  lid  loosened,  the  single 
hinge  bent,  and  the  closure  untrue.  The  holes  are  many,  and 
closure  of  all  holes  is  frequently  not  effectual;  either  the  slid- 
ing band  is  defective  or  else  the  contents  get  jammed  in  a  hole 
and  become  contaminated  unobserved.  Also  machinery  is 
needed  to  operate  the  lid,  a  lever,  a  foot  pad,  and  counter- 
weights. As  the  foot  pedal  requires  a  strained  posture  on  the 
part  of  the  nurse,  it  wastes  time  when  the  saving  of  an  instant 
may  be  important.  Also,  if  the  unused  contents  are  to  be 
carried  over  to  a  succeeding  operation,  they  must  be  handled 
only  by  sterile  forceps,  another  waste  of  time  and  energ}'. 
Most  important,  the  contents  are  subject  to  contact-infection 
from  one  case  to  the  next  through  accidental  use  of  unclean 
forceps  and  hands  in  stress  of  emergency,  and  many  surgeons, 
realizing  this  danger,  assign  the  most  highly  trained  operating 
room  nurse  to  attend  the  pedalling  and  doling  out  of  the  clean 
goods,  thereby  losing  her  from  the  operative  field. 

To  preserve  the  advantages  and  to  obviate  the  defects  of 
the  present  metallic  containers,  the  writer  devised  for  the 
Roosevelt  Hospital  the  new  type  of  container  now  to  be  de- 
scribed. It  has  been  tried  out  under  adverse  conditions,  night 
emergency  cases,  and  shifting  nursing  corps,  etc..  and  has 
been  found  to  meet  every  requirement. 

The  container  as  shown  in  the  diagram  (Fig.  i)  consists 
of  a  longitudinally  split  copper  shell,  opening  along  tiie  back 
on  a  strong  rolling  or  piano  hinge,  into  two  equal  halves, 
making  when  open  a  flat  table,  as  it  were.  It  closes  by  a  single 
overlapping  engaging  joint,  into  a  dust-proof  cylinder  of  ap- 
propriate size  to  fit  a  sterilizer.  For  a  16  inch  sterilizer  it  is 
14^  inches  in  diameter  over  all.  and  is  18  inches  long. 

The  shell  is  planned  to  cany  an  excess  of  all  llie  operating 
supplies  required  at  any  operation,  towels,  all  sizes  ot  Nvii>es, 
pads,  dressings,  cotton  and  hanilages,  glassware,  safety  pins 
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and  drainage  tubes,  rubber  goods,  etc.,  as  experience  dictates 
sufficient  for  any  extensive  operation — in  fajft,  everything 
except  dishes,  instruments,  suture  material,  and  surgeon's  at- 
tire. The  routine  of  packing  is  indicated  by  written  schedule, 
so  as  to  properly  apportion  the  amount  of  contents  and  to 
place  them  where  they  can  be  found  conveniently.  The  goods 
of  each  half  are  enveloped  in  a  thin  muslin  cover,  which  can 
be  thrown  back  to  drape  the  edge  of  the  opened  shell,  are  cov- 
ered by  a  towel,  and  are  held  in  place  by  a  detachable  wire 
mesh  cover. 

The  shell  is  then  partly  closed  and  so  clasped  as  to  leave 
open  a  half-inch  slit,  and  is  subjected  to  the  usual  sterilization 
(Fig.  2).  Steam  penetration  is  very  effectual,  since  an  entire 
slit  is  open  instead  of  a  few  small  holes  as  in  a  drum,  and  the 
steam  has  direct  access  to  the  deep  interior  of  the  package. 
The  exposed  surface  to  steam  and  to  drying  in  the  unit  shell 
is  504  square  inches,  against  about  12  square  inches  in  the  old 
type  of  drum. 

Immediately  after  the  completion  of  sterilization  and  dry- 
ing, the  shell  is  taken  out,  the  clasps  are  closed,  sealing  the 
contents,  lock  pins  are  inserted,  and  the  shell  is  stored  for  use. 

The  advantages  to  be  noted  thus  far  are,  a  durable  shell 
with  few  working  parts  not  readily  to  be  damaged  by  mis- 
handling, a  strong  rolling  hinge,  and  overlapping  engaging 
joint  ensuring  accurate  closure,  also  effective  exposure  to 
steaming  and  drying  in  the  sterilizer,  and  a  dust  proof  and 
locked  closure  of  the  single  joint  of  the  container  during 
storage. 

When  to  be  used,  the  shell  is  placed  on  a  stand  by  a  non- 
sterile  attendant,  and  opened  flat,  making  a  table  18  inches  by 
28  inches  (Fig.  3).  The  two  wire  meshes  are  removed  by 
a  sterile  attendant,  the  muslin  covering  thrown  back,  draping 
the  sides  of  the  table  and  exposing  the  towel  covered  con- 
tents, accessibly  arranged.  This  entire  procedure  consumes 
only  thirty  seconds,  and  in  addition  to  l)eing  a  great  economy 
of  time  and  energy,  eliminates  possible  oversight  in  laying  out 
necessary  supplies  and  the  danger  of  contact-infection  which 
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attends  the  opening  of  each  package  in  the  multiple  package 
system.  The  most  skilled  nurse  need  not  be  assigned  to  hand- 
ling supplies,  as  is  the  case  with  the  present  drum  method, 
for  none  of  the  excess  contents  will  be  used  on  the  next  case 
and  the  goods  are  well  protected  against  extraneous  contact- 
infection. 

Much  waste  motion  of  the  drum  system  is  saved  by  the 
use  of  the  hand  instead  of  the  forceps,  and  by  elimination  of 
the  pedal  and  machinery.  This  saving  totals  in  the  shell  sys- 
tem five  seconds  on  the  average  for  each  article  secured,  as 
over  the  drum  method  under  like  conditions.  The  goods  are 
also  accessible  over  a  wider  area,  504  square  inches  in  the 
open  shell  against  308  inches  in  two  opened  drums  of  the  same 
total  capacity,  thus  rendering  the  individual  objects  more 
readily  found  in  the  shell  system. 

At  the  completion  of  the  surgical  operation  the  shell  is 
closed  and  removed  from  the  operating  room  and  a  fresh  shell 
placed  for  the  next  operation.  The  used  shell  can  be  removed 
and  a  new  clean  equipment  of  goods  opened  and  accessibly  ar- 
ranged for  the  next  operation  in  less  than  one  minute. 

After  removal  from  the  operating  room,  the  shell  may  be 
replenished  from  stock  within  a  few  minutes  and  is  ready  to 
be  sterilized  for  future  use. 

While  the  capacity  of  the  container  is  limited,  the  apparent 
inelasticity  of  the  contents  is  minimized  by  experience  in  pack- 
ing. An  excess  of  those  goods  which  may  meet  an  unusual 
demand  is  packed  as  a  routine.  Nor  does  this  excess  mean 
any  waste  in  material  or  in  labor,  for  it  remains  in  the  shell 
and  is  merely  added  to  in  repacking.  Rubber  drainage  tubes 
and  such  perishable  goods  are  renewed  when  deteriorated,  or 
about  every  tenth  sterilization,  providing  they  have  lain  un- 
used so  long.  The  remaining  cotton  goods  are  moved  toward 
the  top  in  repacking,  so  as  to  become  browned  by  many  rester- 
ilizations.  Occasionally,  however,  goods  will  run  short  in 
some  extensive  operation  and  a  new  unit  must  be  opened. 
This  is  as  quickly  done  as  opening  a  small  package.  Minor 
operations  may  be  handled  l)y  packing  each  iialf  of  certain 
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shells  as  a  separate  unit,  opening  one  side  as  required  for  each 
operation. 

The  advantage  from  a  stand -point  of  asepsis  of  a  fresh 
unit  for  each  case  is  so  apparent  as  to  need  no  comment. 

In  conclusion  the  "unit  shell"  offers  a  mechanically  strong, 
dust-proof  container,  more  effectively  exposed  to  steam  and 
to  drying  than  any  metallic  container  hitherto  devised.  It  is 
capacious,  simple,  and  safe  in  handling,  is  time-saving  in  pre- 
paring for  and  during  an  operation,  and  ensures  in  the  sim- 
plest and  speediest  manner  a  clean,  new  equipment  for  each 
succeeding  case  in  the  stress  of  a  busy  clinic. 


TRANSACTIONS 

OF    THE 

NEW  YORK  SURGICAL  SOCIETY. 


Stated  Meeting,  Held  at  the  Hospital  for  Ruptured  and 
Crippled,   October  ii,   1911. 

The  President,  Dr.  Charles  L.  Gibson,  in  the  Chair. 

FRACTURE   OF   THE    NECK   OF   THE    FEMUR   TREATED    BY 
THE   ABDUCTION    METHOD. 

Dr.  Royal  Whitman  presented  several  patients  who  had 
been  treated  by  the  abduction  method  for  fracture  of  the  neck 
of  the  femur.  The  cases  illustrated  the  two  types  of  fracture 
of  early  life:  first,  at  the  epiphyseal  junction,  which  was  most 
common  during  adolescence  in  weak  and  over-weighted  subjects. 
The  injury  v/as  often  slight,  and  as  the  process  of  separation  was 
frequently  gradual,  the  patients,  usually,  were  not  brought  for 
treatment  until  months  later,  then  for  supposed  disease. 

In  recent  cases  the  displacement  might  be  reduced  by  abduc- 
tion and  inward  rotation,  but  if  the  fragments  were  adherent, 
an  open  operation  was  required  in  order  that  they  might  be 
separated  and  replaced  in  normal  position. 

In  the  second  class  of  cases  the  fracture  was  similar  to  that 
in  the  adult,  and  was  caused  by  direct  violence.  In  all  of  the 
cases  a  functional  cure  had  been  obtained. 

Dr.  Whitman  also  presented  a  woman,  seventy-four  years  of 
age,  who  had  been  treated  by  the  abduction  method  for  intra- 
capsular fracture.  The  bone  had  united  without  appreciable 
deformity,  as  demonstrated  by  an  X-ray  picture.  The  patient 
was  able  to  walk  with  ease,  although  a  slight  limp  persisted. 
This  type  of  fracture  directly  involved  the  joint  in  tlie  injur>-. 
as  well  as  in  the  process  of  repair,  and  althougli  perfect  function 
might  be  restored  in  favorable  cases,  it  could  hardly  be  expected 
in  aged  subjects. 

Dr.   Whitman   said    the   abduction    method    was   a    means   of 
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applying  surgical  principles,  namely,  reduction  of  deformity  and 
fixation  of  the  fragments — principles  that  had  heretofore  been 
disregarded  in  the  treatment  of  this  type  of  fracture. 

THE  OPERATIVE  TREATMENT  OF  PARALYTIC  CALCANEUS. 

Dr.  Whitman  showed  a  number  of  cases  illustrating  this 
condition.  In  deformity  of  this  type,  in  which  the  resistance 
was  lost  by  paralysis  of  the  calf  muscle,  the  foot  atrophied,  the 
gait  was  insecure,  and  the  distortion  was  progressive. 

The  design  of  the  treatment  was  to  substitute  the  stability 
of  bony  contact  for  muscular  tension.  The  astragalus,  the  centre 
of  anteroposterior  and  lateral  distortion,  was  removed  through 
an  external  incision.  The  foot  was  then  displaced  backward  so 
that  the  tibia  was  brought  into  direct  contact  with  the  navicular. 
If  the  peronei  muscles  were  active,  they  were  transplanted  into 
the  tendo  Achillis.  Cavus  was  then  reduced,  lateral  deformity 
was  prevented  by  the  malleoli  which  clasped  the  foot  at  its  base, 
dorsal  flexion  was  prevented  by  contact  of  the  tarsus  and  the 
tibia,  and  a  useful  foot,  which  would  support  weight  ^vithout  the 
aid  of  apparatus,  was  assured. 

This  same  procedure.  Dr.  Whitman  said,  was  of  service  in 
cases  of  complete  paralysis,  the  so-called  dangle  foot,  and  might 
be  substituted  with  advantage  for  arthrodesis.  One  case  of  this 
kind  was  shown,  the  operation  having  been  performed  on  both 
feet.  The  patient  walked  well  without  support,  and  there  had 
been  a  very  appreciable  restoration  of  muscular  power,  which 
had  before  been  latent. 

ARTHROPLASTY  FOR  BONY  ANKYLOSIS. 

Dr.  Whitman  showed  three  of  these  cases.  The  first  patient 
was  a  woman  suflFering  from  chronic  polyarthritis  of  the  atrophic 
type.  The  left  elbow  was  exposed  by  a  jxjsterior  cross  incision, 
and  the  upper  half  of  the  olecranon  was  removed.  The  lower 
extremity  of  the  humerus  was  removed  in  a  curved  line,  with  the 
convexity  uppermost ;  the  remainder  of  the  olecranon  was  then 
hollowed  out  to  a  thin  shell  of  cortical  substance,  and  the  head  of 
the  radius  was  cut  away,  leaving  a  wide  interval  between  the  op- 
posing surfaces,  over  which  fascia  was  sewn.  The  triceps  tendon 
was  then  stitched  with  silk  to  the  upper  end  of  the  olecranon. 

A  similar  operation  to  this  was  i)erformcd  on  the  second 
patient,  a  boy  nine  years  of  age,  for  ankylosis  following  scarlet 
fever.     Both  operations  had  been  done  within  a  few  weeks,  and 
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passive  movement  was  to  be  deferred  until  a  sufficient  time  had 
elapsed  to  permit  repair  of  the  denuded  surfaces.  It  was  thought 
that  the  wide  interval  between  the  bones  would  effectually  pre- 
vent union. 

The  third  case  was  one  of  ankylosis  of  the  wrist  with  flexion 
deformity  following  infectious  arthritis.  In  this  instance  a  sec- 
tion representing  the  first  row  of  carpal  bones  was  removed,  and 
the  deformity  corrected.      This  operation  was  done  two  weeks  ago. 

EPIPHYSEAL   FRACTURE   AT    THE   UPPER    EXTREMITY   OF 
THE  HUMERUS. 

Dr.  Whitman  showed  this  case  to  illustrate  a  perfect  func- 
tional cure  of  epiphyseal  fracture  and  displacement  of  the  upper 
extremity  of  the  humerus.  The  patient  was  a  boy,  eighteen 
years  old,  who  had  been  treated  six  years  before.  The  treat- 
ment was  an  adaptation  of  the  abduction  method  used  so  suc- 
cessfully for  fracture  at  the  hip-joint,  the  principle  being  to 
adjust  the  long  fragment  to  the  small  and  uncontrollable  frag- 
ment. The  displacement  was  first  reduced  by  abduction  and  rota- 
tion of  the  humerus.  The  fragments  were  then  held  in  apposi- 
tion by  fixing  the  ann  in  abduction,  with  sufficient  forward 
inclination,  by  a  shoulder  plaster  spica,  either  in  right  angular 
abduction  or  by  elevating  the  arm  to  a  nearly  perpendicular 
attitude.  The  method  was  also  of  service  in  the  treatment  of 
other  fractures  in  the  vicinity  of  the  joint. 

THE  SHOULDER  PLASTER  SPICA. 
This  was  illustrated  by  a  patient  who  had  been  treated  by 
open  operation  for  fracture  at  the  elbow.  It  was  very  serviceable 
whenever  it  was  necessary  to  hold  the  arm  in  an  extended  posi- 
tion because  of  lateral  deformity  at  the  elbow.  The  entire  limb, 
to  the  extremity  of  the  fingers,  was  inclosed  in  the  plaster  lx\nd- 
age,  which  included  the  shoulder  and  the  thorax,  liokling  the 
limb  in  an  elevated  position  and  thus  preventing  tlie  congestion 
and  ccdema  that  the  extended  altitiide  induced  when  tiie  ann  was 
dependent. 

THE   TREATMENT   OF   DISEASE   OF   THE    HIP-JOINT    HY 
ARTHRODESIS. 

Tiiii:  patient  was  a  woman  who  was  admitted  Id  the  hospital 
for  deformity  and  ])ain,  wliiih  had  persisted  fi>r  more  than  a 
year.  Her  syiiiptt>ins  were  caused,  apparently,  by  an  infectiou.>» 
arthritis.     Slie  had  jjecn  previously  treated  ior  sciatica. 


862  NEW  YORK  SURGICAL  SOCIETY. 

The  joint  was  opened  through  an  anterior  incision  and  the 
upper  third  of  the  head  of  the  femur  was  removed,  together  with 
a  section  of  the  upper  part  of  the  acetabulum,  after  the  method 
suggested  by  Dr.  Albee.  The  limb  was  then  fixed  in  extension 
and  abduction.  According  to  Albee's  diagram,  the  denuded  sur- 
faces were  brought  together  by  abduction,  but  if  the  joint  was, 
as  in  this  class  of  cases,  fairly  normal,  no  such  contact  was  pos- 
sible, and  as  in  this  instance,  the  interval  must  be  filled  by  new 
bone  formation  to  assure  ankylosis. 

BACKWARD  DISLOCATION  AT  ELBOW. 
This  patient,  a  boy  nine  years  old,  had  been  treated  for 
.several  weeks  before  admission  to  the  hospital  for  supposed  frac- 
ture. The  joint  was  opened  by  a  posterior  incision  and  the  dis- 
locafcion  was  reduced.  The  operation  was  done  three  weeks  ago, 
and  perfect  function  was  expected. 

EXTREME  TALIPES  EQUINO  VARUS. 

The  patient,  a  boy,  nineteen  years  of  age,  came  under  Dr. 
Whitman's  observation  six  months  ago  for  a  deformity  which 
had  been  caused  in  early  childhood  by  a  cut  \\"ith  an  axe  which 
had  severed  the  dorsal  flexors  of  the  foot. 

At  the  first  operation,  the  varus  had  been  overcome  by 
wrenching,  and  the  contraction  of  the  toes  by  tenotomy  of  the 
flexor  tendons.  Three  months  later,  the  equinus  was  overcome 
by  force  and  by  division  of  the  tendo  Achillis.  The  correction 
had  been  aided  by  constant  use  of  the  foot,  which  had  been  fixed 
in  plaster  during  the  treatment,  and  the  patient  had  lost  but  two 
days'  work  in  the  interval.  He  now  wore  an  ordinary  shoe  and 
walked  without  a  limp.  The  long  disused  muscles  were  rapidly 
recovering  functional  abilitj'. 

A    METHOD    OF   CORRECTING    FIXED    SCOLIOSIS. 

A  number  of  patients  were  shown  by  Dr.  Whitman  to  illus- 
trate this  method,  which  was  devised  by  Dr.  E,  G.  Abbott,  of 
Portland,  Me.  In  the  treatment  of  other  deformities  it  was 
generally  recognized  that  correction  and  over-correction  was  the 
first  essential,  after  which  the  iinprovcd  position  might  be  re- 
tained by  increasing  the  muscular  strength  and  control. 

In  this  deformity  the  attempt  had  usually  been  made  to  train 
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the  muscles  with  the  aim  of  correcting  or  lessening  the  distor- 
tion, or  to  apply  braces  to  prevent  an  increase  of  the  deformity 
already  present.  Correction,  forcible  or  otherwise,  had  been 
attempted  while  the  spine  was  extended  or  even  hyperextended. 
The  essential  difference  of  the  Abbott  method  was  to  flex  the 
spine  in  order  to  remove  all  tension  before  attempting  to  cor- 
rect the  lateral  deformity  and  the  rotation  incidental  to  it. 

The  patient  was  placed  upon  the  back  in  a  narrow  ham- 
mock in  a  rectangular  frame  of  gas  pipe,  provided  with  an 
adjustable  extension  for  increasing  the  forward  flexion  of  the 
body.  The  trunk  was  then  drawn  laterally  and  twisted  in  the 
reverse  direction  of  tae  curv^ature,  and  a  plaster  support  was 
applied.  Later,  a  large  opening  was  made  over  the  flattened 
side  of  the  chest  to  permit  expansion  under  the  influence  of 
forced  inspiration.  The  treatment  was  repeated  at  intervals, 
until,  if  possible,  over-correction  was  attained. 

The  immediate  results  in  the  cases  under  treatment  encour- 
aged the  hope  that  this  was  a  practicable  method  of  overcoming 
deformity  in  this  intractable  class  of  cases. 

FRACTURE  OF  THE  HIP  TREATED  BY  THE  ABDUCTION 

METHOD. 

Dr  John  B.  Walker  presented  a  woman,  twenty-six  years 
old,  who  slipped  and  fell,  fracturing  the  neck  of  the  femur..  On 
the  following  day  a  long  side  splint  was  applied  without  exten- 
sion. With  this  she  was  confined  in  bed  for  twelve  weeks.  She 
left  the  hospital  on  crutches  and  was  obliged  to  continue  their 
use  during  the  following  eighteen  months,  for  no  union  was 
present.  Two  years  after  the  original  accident  she  entered  Belle- 
vue  Hospital.  When  standing  with  the  aid  of  crutches  the  left 
lower  extremity  hung  apparently  helpless ;  the  glutei  and  other 
muscles  of  this  thigh  were  moderately  atrophied.  Measurements 
showed  6  cm.  shortening,  confirmed  by  a  radiograph,  which 
showed  the  great  trochanter  to  be  displaced  far  upward. 

Treatment  was  at  once  begun  by  applying  a  Buck's  extension 
with  fifteen  pounds  weight  in  order  to  reduce  the  shortening  if 
possible.  The  weights  were  very  gradually  increased  up  to  forty- 
five  pounds.  At  the  end  of  six  weeks  the  continuous  traction 
had  diniinishcd  the  shortening  to  3  cm.  An  operation  was  now 
performed  to  bring  the  separated  fragments  together  and  secure 
them  in  apposition. 
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An  incision  beginning  2  cm.  below  the  left  anterior  superior 
spine  was  extended  downward  and  backward  to  the  posterior 
margin  of  the  trochanter  and  then  vertically  down  the  thigh,  the 
soft  tissues  were  divided,  the  capsule  exposed  and  divided,  expos- 
ing the  fracture  which  had  occurred,  roughly,  transversely 
through  the  femoral  neck,  the  proximal  fragment  consisting  of 
the  upper  third  of  the  femoral  head.     Considerable  callus  was  M 

removed,    and   the    fractured    surfaces    were    freshened    by    the  ' 

rongeur.     By  traction   and   abduction   the   freshened   fragments 
were  brought  together  with  great  difficulty, 

A  steel  drill  was  passed  through  the  great  trochanter,  the 
neck,  the  head,  and  into  the  wall  of  the  acetabulum,  thus  spiking 
the  fragments  firmly  together.  The  wound  was  closed  with  a 
small  rubber  tissue  drain.  A  plaster  spica  was  applied  from  the 
lower  border  of  the  ribs  to  the  toes. 

The  wound  healed  uneventfully ;  the  patient  was  confined  to 
bed  for  eight  weeks.  Four  weeks  later  a  Thomas  hip  splint  was 
applied  and  she  went  about  on  crutches,  discontinuing  the  splint 
at  the  end  of  one  year.  Five  months  after  the  operation,  the 
drill,  which  was  loose,  was  easily  removed  by  small  forceps. 

Two  years  after  the  operation  there  is  some  motion  at  the  hip. 
Less  than  2  cm.  of  shortening  exists.  She  walks  without  a  cane, 
is  free  from  pain,  and  is  supporting  herself  by  doing  regular  work. 

THE  OPERATIVE  TREATMENT  OF  THE  DEFORMITY  OF 
POTT'S   DISEASE. 

Dr.  Royal  Whitman  read  a  paper  with  the  above  title, 
for  which  see  page  841. 
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